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<£unix «*»«*»), 


1 



ftrtwwi&st (ft windows aftft'M'am mn&mi&m -»sr & 

it^fnffi^a^fRiS: K^ftsftwmw “*r bp^w, mn& 

<**««•. it»tHigW^^ft»S1f«T^ffi^W^#Wft^:). 

tfr4. fi«44. mmfeZ&'S-. tSMHIA. feints 

«w-*wi>4«£*a#TOaar»Me»»iE*«&ii. 

tfcW±®. 

SMS^pJflBM. «ffl. JttTSiRiSWXeWjE^SMa, &*P£$ 

^ftg«;i§w. ¥to&&7*w, mumm&TQ?, t*!s*j?m its*. 

«*««#. HMEtt*iitX«H*l«gl£< tnzmmi 

WI4-4S. &®£ftffl/a-4&? infU&fs^, ftfn£*W#rW®fTtt«T-&? 

S2|S]«m£«S6fi\ * 19.10 ^Sfc*&tbT—MH«l 

^ ftW+* S S ft PSff S3f Wf^J 7% 

•fctetffiiWWitifettJfcir. ‘e*IS±»*A«tt*ii 
aU*-***. ft 

**W*:«*ffc 

*«, ftH#g7M0W: 

. ^A±«rWft«. 

ft^PX)8?rrA»«(t!lWISxt. It (IP RFC 2822 (## Python t**#M 

rfc822 (gift) *11* ConfigPaiser SSifeAtaWilS'Afttt^. netrc SttJBUlftT-ttiWf 
fi£fflW^r»itW*«*l«l ; f. Shlex (H£. shlex 

(tokenizer), ft 


2 


mi * 


python 

«#. 2 *»* 13 *. Python 

fStfrX*. 16*W5IW«MH^«»-^ 

gtMTJS?. 

j^nigpj;**wiit«, affiww-^Aaaft, #riS£*Afca, *ru*4*ft*:a:* 
#«*». ^ntsm 

aa Python M print ig-fe], writers, ftfllnTBUBSifej* 

print ®'h] : 

print >>thefile, sometext 
thefile.write(sometext) 

aaa^awntB^AaT*#. *a. ®% 

£&^ae**«*:$:*#}A. prim # write Metjx. 

**<**««*«*«. 

$n*»igS*Jt«*:, &S!je*ffl*fUstt«A. 

RSf^nam 

ftitx+ttTrt#. «?!%*«■«* stringx>r*Ma 

®±*3?;«Art#M»s«. «<n# 

w#«! aanw«fl*R«*4ta-»»»#w. ^aiteRttatt/hwaiBaaa 

2 1 *. 

aa socket i»rijiWH*+«i 0 **. affj«rw« socket 

(ttffl socket JtfftW makefile #&), M. socket <f>RHft«Mr»7flB&% 

&?&*isimm&mttmx*9im*sm]tx&Mm. mm makefile ^jaw^ca 
xwii«r»^*a-&»fta»x*ttaft». a«:a*araaa-ftw*^. 
w*t mzm, $n*»£g®isA, $fn«m 




m&mzmm*h, jM«*«*ffwtt3s±*ffle3w«*5w^r?fe. &^m^«vrm j 

-T-alVA^fcmm*#} htmllib ft HTMLParser *£. 

$wmai 

python s 

fiLt#**# 5 ?#*. fitT8<5 (ASCII) Unicode £ 

iST Unicode JMn«M*Xt Unicode *«=*«*£#£, ‘BfflWAfcJS^SftWil 

«»*«#«. 2 («#4) ^ir, 

<«m±£) 

Unicode *tt*«*MUMMIilJ*7. 

M^a^^jirTKxaa-fiflsxwwfUBfawEtB^fflT. \m. Bmwxm? 

08# ISO-8859-15, ttftlffiMtifflHttTiiff*). 

& python *, ^reuBTW^rsciia-^x^w*. 

'this is a literal string' 

"this is another string" 

'isn\'t that grand' 

"isn't that grand" 

big - "This is a long string\ 
that spans two lines." 

big - "This is a long string\n\ 
that prints on two lines." 

bigger - """ 

This is an even 
bigger string that 
spans three lines. 

i» tt ti 
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ft Python 

-tKlEM “IT *5ft»lg>Si: 


big = r"This is a long string\ 
with a backslash and a newline in it" 

<£$ “H” nm#, s^mi»e7. zurwft^wuiirjq-^ u $.% u 

Unicode : 

hello = u'Hello\u0020World' 


mystr » "my string" 
mystr[ 0 ] # 'm' 

mystr[-2J # 'n* 

mystr[1:4] * 'y s' 

mystr(3:] k 'string' 

mystr[-3:J * 'ing' 

wmum&wArm, mwxM&K: 

mystr(:3:-l] # 'gnirt' 

mystr[l:: 2 ] I 'ysrn* 

for c in mystr: 

C tiilkm&m 7 mystr 

list (mystr) #i^0 ['m','y',' ', ' s ', ' t', ' r', ' i ', 'n *, 'g ’ J 

mystr+'oid' # 'my stringoid' 

*xo'*3 I 'xoxoxo' 

im. 

tfcip, weuH s.isdigito^sia^^w^g, so* s 

«3fr»#£i§III true (SPJig® false). ^rTBUB 

S.uppei0*fil*-^4iai4»^»*. S, *a*'FW*-'re 

W&fll haystack.count('needle')ft~^^$4 3 S^^- 


X* 
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"tW*. «*aiSHT^‘needle-«^»^ haystack ^ 

BTKffl splitlines 

'WH 3 : 


list_of_lines * one_large_string.splitlines ( ) 

^eziireuB join *®*4/*—. 

one_.large_string = ' \n' . join (list_of_lines) 

nJVktE Python £Hj Library Reference ^fl Python in a 

Nutshell 

Python re iE!3iJ*i*5£;S 

tk (£&«**) MIA, (ttiPPerl). i£ 

#«ffl*4-lTirSCWI* (tfcin grep) xresrjffTIBT. 

—1)1 =£ffl , if?#% Library Reference fO Python in a 

Nutshell 0 5ll A;ffi#{MSIf iBMiR, J.E.F. Friedl £Kj Mastering Regular Expressions 
(O’Reilly) Python Perl 

Friedl 

python string js%mj 

*!*-**««. string m »tMP string.maketrans 

a». *a+*^.irJlwTKfflS. SEW-fiWfflW^W*#* (!£$□, string.digits, 
ffi^’0123456789’), #t£$H Python 2.4 *31 Alft#f-£ Template, «tt7-tt«*WJUS 

ff. %. (tfc4n*?j68c) 

Python ****«& 

12 XML *h31Ir®[ftrt5£ 0 

1.1 «jfcita-*^ra 

&i|t: Luther Blissett 

MVrtm 

**-. Python 
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*). «ti*re«iijsrtau»iist. t, taT-. 

thelist = list(thestring) 

for c in thestring: 

do_something_with (c) 

i&mm for *>gj m* 

results = [do_something_with(c) for c in thestring] 

HsE#, ««**#***£--#. 'T&UflAattmapBft. 

results = map(do_something, thestring) 

£ Python *. 1 

map 

scts.Set, # 

$(£;*/#» (ft Python 2.4 «*», WPAffl|B]#W^i[ai«fflrt»Wset), 

import sets 

magic_chars - sets.Set('abracadabra') 

poppins_chars « sets.Set('supercalifragilisticexpialidocious') 
print ' ' . join (magic_chars & poppins„chars) # 

acrd 

***** 

Library Reference 4* M St *?)» Perl Cookbook , 1 . 5 0 

i.2 

Luther Blissett 

ft# 

ASCII (ISO) a# Unicode^, sdc#&Kif rfnft2. 

ord » chr 

»> print ord( 'a') 

97 

»> print chr (97) 



1 to Unicode Unicode 

SWH*. 65535. Unicode &{&&&%—+&&% 1 M 

Unicode «Tl^flirt&g$SC unichr: 

»> print ord(u’ \u2020’) 

8224 

»> print repr (unichr (8224) ) 

u’\u2020' 


Wife 

(4 Python l #»% 

ASCII SE# Unicode 59, # WH'JS&itlfofr^., ord. chr ft unichr 

mumm, chr<n)» stKn^iBiwKai: 

»> print repr (chr (97) ) 

•a' 

»> print repr (str (97)) 

' 97 ' 

chr ASCII M Str, 

»*##, JS0- -^waftM***^***. 

map fa ord iSft: 

>>> print map(ord, 'ciao') 

[ 99 , 105 , 97 , 111 ] 

amfeWB-join, map»chr, hs*j, 

>» print join(map(chr, range(97, 100))) 

abc 

#5L Library Reference chr, ord unichr Python in a 

Nutshell 0 

i.3 

Luther Blissett 

mwmm aw 
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isinstance basestring 

#*«* Unicode *f&ft;*fft, JnT: 

def isAString(anobj): 

return isinstance(anobj, basestring) 


Wife 

def isExactlyAString(anobj): 

return type(anobj) is type('') 

mr python —¥»w. st 

3£«to££#L*]. Unicode 5ttfcSS»il&'N!lli* f fflf g B£3fW str W? 

isinstance basestring 

ft/Steffi, basestring & str fn Unicode 3 

£&$3!«9&ttM.S£ basestring isinstance 

*«± basestring SC1K object, 

isinstance3Dt=f Python t**£*ift UserString « 

#d*tt» Userstring #w*«. 599 UserString 

$3tt3fe, «*&£**& basestring *4«J. "mSftfcS-'h 

tfc*n« 

def isStringLike(anobj): 
try: anobj + *' 
except: return False 
else: return True 

isStringLike a»tk*-*+*&fibft isAString 0§&«.R3i&f#£. 

UserString ( W£ffil. str « Unicode. 

python inm'&M&i&w?, nq^twi 

=?, wise raw, isStringLike g»R^a^« 

TWPttft, «»ZW. lD*l»*tt*ano«»MW»H^tt*^flF^WfiE, *M3C 

it try fcfcitP: 

try: anobj.lower( ) + anobj + '' 
isStringLike 




mimm&w («%&&&&&&) python 

n&&, a*-'h*«w 

OH® ‘&1MFj§fl(1ft&«tt*5te*HttFTOg«»£ (It's easier to ask 
forgiveness than permission)”, “£f§J$N EAFP„ try/except EAFP 4tb3f<U&[Hj^:t8 

*£»» 

#JJiL Library Reference 4 1 [*•] 53! £KJ isinstance ft basestring fHjXfSfX.K Python in a Nutshell 0 

1.4 

$ iW: Luther B1 i ssett 

&*wf, jg+at*. 

**** 

&JE& string ljust, ijust ft center *+*«*«*-•*♦*, 

»> print ' | '» 'hej'.ljust(20), 'I', ’hej • .rjust (20), 'I', 'hej•.center(20), 'I* 

I hej | hej | hej | 


Wife 

tErtfr&Gxtxttx* —t tin, 4*bji6&!tw—-mw^m 

ftVX monospace JE, Python « string 

= « Python 2.3 *, « Python 

2.4 4 3 . #hm»«t<b*m»is*. #«-** 

»> print ' he j ' . center (20, ' + ') 

+-f++++++hej -f-f-f+♦++++ 


»*» 

Library Reference & string 692fife * Java Cookbook, ^ 3.5 
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1.5 

'Silt: Luther Blissett 

&& 

m # t*m 

lstrip. rstripff strip 

W»J«. 

»> X - • hej 

»> print 'I', x.lstrip( ), 'I', x.rstrip( ), •I’, x.strip( ), ’I' 

I h«j | hej | hej | 

Wife 

i tXft-&MSktto£MB£XK. &&&&&#& 

*e+#aF <swwtii*rsiAU*s «*&$!%*(*}£& (ss. 

mmn. mffnm. python 3 

*&«&#?&&&. tfc^Was#*K?affli=?tt. 3 

#»BP«I: 

»> x - 'xyxxyy hejyx yyx • 

»> print • | '+x.strip('xy') + ' I * 

I h«jyx I 

ft*. t*. @*j *>" 

RWTF&fn&SW “x" m “y” «mE#l»T. 

M£i3*4 

Library Reference ‘t 3 ^ ?B 1.4 1?, Java Cookbook 3.12„ 

1.6 

^ijt: Luther Blissett 

x* ii 



m&txm 

join. mu 

pieces 

largeString = '’.join(pieces) 

largeString = '%s%s something %s yet more' % (smalll, small2, small3) 


python^, +&&&&&&&¥&$&&&*, mu^-muft 

largeString = smalll + small2 ♦ ' something 1 + small3 + ' yet more' 

^{im iPSW-'M^ff^iffyij, <S&nH« pieces, 

largeString = ’’ 
for piece in pieces: 

largeString += piece 

sic-S-, 


import operator 

largeString ■ reduce(operator.add, pieces, '’) 

Sit, 

python u& 

N-i im&sm 

(,xnmmm^ms..m) mmmm. 

Python 

a SHUT'S, (»»^) 
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“1¥W ? 


Python sequence, l2.fi -#'| A Python + —'NK'$“$■.#] ift*. 

if. #*J, /“tei&tfr, £—4*8 «*■?■*, tfe.^ 
«— *-#■* — *, ftJ-'£i£iL#*5l. len (ilSgiS 

+ -f-*tf#t0 ). Python «4 list *t4 “fif]\ ftZj&JLUZ *.7, l2i£$fc$ £■&.<,<] 
“fif'i” (string. Unicode *+$_, tuple, array, array #- ). 

iilf. *U**»len. ***♦— 

*+£ ft f 7. SfHflfc’Tii'f’Ut#. (A*. 

l*.-T-*tttfr*.T, Tit-fW*****!. ft4>tf* 

( ***♦**#—* key ). AfMtJJL ( it-ft###**-rfj 

•ff&)-¥-, *, fe4«itt**±***. ^Tit^MMMi£for« 

**##«*+ (Python 2.4 tf'L&fSAii A.. tfl4Ut* + W for ■*<) . 
iX.2L4R..$ I*] tt-io min. max. zip. sum. str.join 5^). 

$. http://www.python.org/moin/PythonGlossary, ^iHJUSL —fMfliCA, Python Glossary, 

t ft#*Mit. 7IMM **. 5 *1 *** */* 4M*« *1* ■ic4L^«aL4t-et 

«**. ^Tit-Rtf*. ££?']£, 

/ E 4f*fe,#, **.. £*■*«$*■*, Ain-tf. 

“-'M'*-****!*?)”. 

ftfJ it#tf***Att£**.4£fc-.Mt#*. ft* 

4—0fa4flJ*4*Jll4.*U**^**if it 

it *4. 

ffittffl T+bSc#+= (Art fcSft reduce flUBffllil]. <H4JE**) M»Wt»®IW|’b]!® 

Python « 

M join #16, 

4> WJjt'hiie'fHttfflT-'h s MflHaflif 1 $ 

J&SlpS'ftfhR?!. "-join(pieces)jE pieces 4 , 0fWW^ I M — P#T, 

**£|S]M«f«Hi8*, Stkjn. •, , .join(pieces)^TMW6<)T^W$, 

tt*n#«i«rs*gT»Aa*i+*, it 





list < "MAM! list «| append m extend 

".jom(theiist)^ pt mm 
Python M?ft$£tg&<j&#fti5ftA1£ +, a 
MUMAjMfc, Python ®je*l6ffiT»®HS* ; f‘efflAWiT+*I+-3lE-ft|3** 

Hit- -«»*aa^*5AM»fWIH6. 

a*. 

Python 2.4£&>hH*ASS[#±«T«£lffc, £ Python 2.4 ■£{£)!+=, 
BffcBMJWJR*/J'—fi. jS".join ffiftBftfti:, M .§.££• M4' 

5tt^«rAftffi'C,'M?F£AS*W, •ejfiftWWWfflffl&H'!?. 3HEUfe, psyco (-# 
just-in-time[JIT] Python ^S# http://psyco.sourceforge.net/) flBMA 

*&, sufttBain. "join 

As*;,, 

mzmm 

Library Reference ft Python in a Nutshell 4 1 AT VAR 

operator . 


1.7 

&i#: Alex Martelli 

ft* 

m^ff**^***!®*****. 

revchars = astring[::- 1 J 

»**««*«*«**#*, ati!i9^A!ia— 

S/sSffl join Aj£#«-£#, ?f«ffi«W«3:|ia*HBA“^SE#: 

revwords - astring. split ( ) # 

revwords . reverse ( ) # Jk#H& 

revwords = • '. join (revwords) # $ 

J&#, ttftBttfflttifiiKfttt 

revwords - ' '.join(astring.split( )(::-!]) 
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import re 

revwords = re. split (r' (\s + ) ', astring) # tyPl $ % %is\p\£ 

revwords. reverse ( ) # 

revwords = 'join (revwords) # -> 

ft*. join revwords 

31*7 (iSiJ re.split, ttflJ7-^«*flM»iEllWH*5t). “- 

*«***: 

revwords - ''.join(re.split(r 1 (\s+)', astring) (::- 1 )) 

&5fe*7"I»tt. Python 

ttifc 

* Python 2.4 *, 
reversed 

revwords = ' '.join(reversed(astring.split( ))) 
revwords- ".join(reversed(re.split(r'(\s+)', astring))) 

astring[::-l]{>5«M«»M^, B|J(£:£ Python 2.4 *, 

R1 reversed, jS^t^ffl".join : 

revchars - 'join(reversed(astring)) 

reversed ig®—(iterator), 

W “jJJMT, W.join, 

Library Reference ft Py/Ao/i in a Nutshell * ft ^ 

reversed (Python 2.4) Perl Cookbook \ .6, 

i.8 

JUrgen Hermann. Horst Hansen 

ft* 

Mffi&MJrmuT, **»!«. tta, (JSffiTtEflffJd, ft 


£* 
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def containsAny(seq, aset): 

""" seq^^^^aset""" 

for c in seq: 

if c in aset: return True 
return False 


itertools , *a-e 


import itertools 

def containsAny(seq, aset): 

for item in itertools.ifilter(aset._contains_, seq): 

return True 
return False 


ttifc 

Python 2.4 set 

£{£/fl Python 2.3, aU>m® Python sets.Set mm. &ffi, &MJT 

def containsAny(seq, aset): 

return bool(set(aset).intersection(seq)) 

*aa#?msfc£i*fr seq f M*lrip&'p£ 

iiiMsm, BmMnim “&&&”■. an 

False, seq - £9*1SWJ 

seq aset 4«W7C*. True. IMlilSWUB 

K»ii, H*R*a»-^?®fiasettt«**t?raT. 

W. Sn* seq False, »*r£*K*|, fi*U*seq®£, ffl 

T True 

«*). 

containsAny 'ESjlfiJfciS&T'ett 

Jg*URft&». W*—>t**HI?r**»*^ “•W", iMHitt Python «1ttJM*T>r 

a, *->t*2|ctfc3fir«#a^tta3ar, if#n#w 

itertools (S««*HrWS 

-ttfS'J KW? 1 *, If aiESf fflS). itertools.ifilter Predicate, 

««!£&«) ?r«ftXtafc1»fl9#lj£« 

“®r£" Mm&Mmttm. am, mm a m& m , an yS et._ _contains_ _, 

in anyset anyset._ ^contains. 

WxVX, bu& ifilter tSglT'ft&SsB, tfc^n'EJfeiij—^ seq anyset 

M&M, True„ in&g/jMsfrPJT for mnfe&TTs return 
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True seq anyset JfcBtRfl&ig 

[B] False,, 

i+'A& "mm" ? 

-it—+ ( predicate): 3£;f) —Truest. False 

tfAlt True, 


jn*»W®! ! 1ll®ffli!l*containsAnya#Waft3|E«ac-4^ i ff« (**^*81) & 

def containsOnly(seq, aset): 

■••■" &*#?'] seq aset *6$# """ 

for c in seq: 

if c not in aset: return False 
return True 

containsOnly #1 contains Any #, To TBKE^f“T*2Sf 

flSlMflff. «£»**«* (-MMPMMW), set^M 

(Python2.4» «£ Python 2.3 sets.Set, {£ffl #$&--#): 

def containsAll(seq, aset): 

. *<#*! seq aset . 

return not set(aset).difference(seq) 

»***«« set ( “E sets.Set) »#S difference, BraiEtt'EMSA: ffi set *t 

5ft a, a.difference(b) (fMft a-set(b)) i60 a b W5E«. tfcSP: 

»> Ll - [1, 2, 3, 3J 
»> L2 - [1, 2, 3, 4 J 
»> set (Ll) .difference (L2) 

3«t([ ]) 

»> set (1.2) .difference (Ll) 

set([4]) 


»> containsAll (Ll, L2) 

False 

»> containsAll (L2, Ll) 

True 

difference #1 set WRffe2Fj£M)!T, t£#P symmetric difference, 12 
#1*111*03 seq m aset (# Unicode), 

«, 1.10 WWJS, translate 

fP Python string.maketrans B§$(: 






# identity "translation" 


import string 

notrans = string.maketrans, '*) 
def containsAny(astr, strset): 

return len(strset) != len(strset.translate(notrans, astr)) 
def containsAll(astr, strset): 

return not strset.translate(notrans, astr) 

: strset.translate(notrans, astr)S strset 

tfj TWJ, ffi.§Jl«WXJSXastr^»£&<h strset 

ft*, m strset.translate Hitt strset {6J- 

astr. *0&, SOfliiWJftS, strset 

astr. 

translate , 5£*rfr##3f5 1.10 U. 

translate 

J*l«&. -e** astr fP rtrset «1**^«F*, 

SMiS Unicode S* Unicode translate 

translate fig*-Unicode fig*R«®-*#« (&%&&— 

-MBSifilfttfSiJ Unicode None «J diet tfft), S;iS^ft$fig*!*J*®i8H- 

JE**» 

1.10 1?i Library Reference ffl Python in a Nutshell u^iS^^^fP Unicode 

M translate :*»«£«, string &&&} maketrans RURttWIWnAa 

set;<t&. sets ^P itertools BAS1^rBtW_ contains, 

1-9 translate 

i&ilh Chris Perkins. Raymond Hettinger 

M^#*W translate #*lc3iai|T«a#«.^^**iS^^^#stringjiiaketrm 

^#^»W translate :**##**»*». ****811? 1.10 1*. JEmfuS^SR^ 

“fe*” -'NSBfiJfeMiraft 
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import string 

def translator(frm=' ', to='', aelete='', keep=None): 
if len(to) == 1: 

to = to * len(frm) 
trans = string.maketrans(frm, to) 
if keep is not None: 

allchars = string.maketrans, '') 

delete = allchars.translate(allchars, keep.translate(allchars, 

delete)) 

def translate (s) : 

return s.translate(trans, delete) 
return translate 


iiifc 

translate 

(jul* mx. (jg*ac^ 

>» digits_only - translator(keep=string.digits) 

>» digits_only('Chris Perkins : 224-7992') 

' 2247992 * 


>» no_digits - translator(delete-string.digits) 

»> no_digits('Chris Perkins : 224-7992') 

'Chris Perkins : -' 

»> digits_to_hash - translator (from=string. digits, to**'#') 

»> digits_to_hash('Chris Perkins : 224-7992’) 

•Chris Perkins : ###-####' 

**§ delete keep #tt*r**S|5a-M0>H£, ISit delete 

»> trans - translator(delete='abed', keep='cdef') 

>» trans (' abedefg') 

•ef ’ 

keep S^ST. delete fin* 

HtH*##***, translator ^WWIISW 

ft* i.8f»* uoUrJWH, 

*, xt Unicode ^#***3*. ##* 1.10 Unicode 
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ft Unicode translate (J£?15T) 

translate (f -1 K S'J 0 


fflfi 

Wfe (closure) fKl&flj: ■g.R “(*],&" &}&&, dj — 

*<*^ (**) (**)xt-f “>h£” &*■•&# **.*»*, *.*. 

def make adder(addend): 

def adder(augend): return augend+addend 
return adder 

tAlf p = make_addr(23)#/ t £(*],& Aft adder 6$—fe-£.(*J-sp?| Jf) 7 % 
^addend, ft addend X.^pSLS’Jist'ffL 23. q = makeadder(42)X/ t iL %— 

-** addend *]*£*'] 7 42. q *• 

*»#■*•<£. , tb-K print p(100),q(100)#4r^prfj 123 142. 

make_adder .*86—^8] fc, ft*;tifcff&iiJ( 5 #>a ^ 

make_adder A-fif ( if *4t ) !BJ >#®JI*#; t-ffl fe 


##?f5 1.10^-4 3 ^^1!rtranslator(keep=...)W--1'^^^ai. URiZV*} translate Jf 
life Unicode f ?$$&]'£{& jl'-ffz i Library Reference fO Python in a Nutshell 

translate string maketrans 

&$i: Jurgen Hermann. Nick Perkins. Peter Cogolo 

war -'hatta*. n *, 

#^<6*1*0*. string»f3feWtranslate *£t, 

ffl translate *jK&P3@. f$»f& translate 03#-^#$ 

*-*«**. £* 1 ***, 
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**—+#*. - 3ffiXmW*Br4tiiin*X&aM&tf. HJfi 

import string 
# - + «**, 

allchars = string.maketrans(" ( ••) 

def makefilter(keep): 

.a*®**#*-***#.*** 

keep*!*!*#, &* keep #*£-+#**## 

Him 

# 4*-**JK**« keep+#*##*«*#*: keep ft 

» #*. Vff*JKf]**af***ff 

delchars - allchars.translate(allchars, keep) 

def thefilter(s): 

return s.translate(allchars, delchars) 
return thefilter 

if_name_■■ '_main_' : 

just_vowels - makefilter('aeiouy') 

print just, vowels('four score and seven years ago') 

# &: ouoeaeeyaaao 

print just_vowels('tiger, tiger burning bright') 

# iaieuii 

Wife 

Python string maketrans gftl 

$*t*«J translate jrftMfBW. translate W-+ 

«ia. + (»»*) 

MS., *-^#»#3EWW*?W##««il!JJ. maketrans 
«-+!**». (HiW*—ME#W2S6^»W^*t: SfMBtfl;*#- 

translate jSrfcBt. c. 

t[ord(c)].) 

a<n#«'ta«ff#4MW**4nfrs»iktT»a. te«&sijTii 
*•&. a^fi^w^ww******^, ffHfmemt-fr, a 

M#*e«**£»**. 

■i**, translate -WSMI& 

translate 0rB*. S-fflffl makefilter XTBft*£!iailf9flJI!* 
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(?#$)> BPa&tttf translate #&*«!* “1Mf«BMW, &— 
tt#8^ja. fP^UWK^SSSt-#, translate 

ft. efl'+tt»fHMHfriHttaittfWi, PPM^TftHsjiiai^fli makefiiter t^-'t'-a 
«g». #«Ki'Ha#a»»S—(Rif makefiiter 

«?bppj), «jg«-«aia^«F««fflttg*s:^trqjmfir*. 

**-#. ffl allchars 


def canonicform(s): 

. ****■: 

***#*###!IJU**** . 

return makefiiter(s)(allchars) 

& “»&ftrsr a«Tdef»^3Mfcfc->Nfc*WB» («•&), 

afiH^def*S#iiL. &fi*»«ir8j0J&®»i»i§'fcJ. *ain*<WR*, & 

nmffl lambda 5feft^®3feWiS^. RHH&& makefiiter + def ft return fltfg, & 
/S^3 fiKRfflr -ff M return lambda fg'fcj: 

return lambda s: s.translate(allchars, delchars) 

python R*iUr, ftSRF lambda, def M»l|f.§.HJWr«tt. 

tilhll-Xffl sets.Set^M (Sic Python 
2.4 'PMl*3&>et«g) fiWttT translate ^ffiW&ijftilJf:, 

(£ffl translate &ftttatt set *%9L#Vl 
-&.Ki£,JEtim 1.8 irftgft. *V' 4 3 ^fcbMKl5RiifflT®-ifi'?^^ , Jit Unicode 

%Tm&mtk Unicode Unicode^ 

translate MsflUMWit. + W«'h 

^wwttatT*?!. AH7«i**ttt* (A##att*3i&) :s»w, 

5PHSC3E. Unicode(*¥WW#»») « 

# None (&**Mr«5Wf|9aftWlft). &WB«#±*«ffc*XS5*, hTItfWTW 

awiwaffl. 

*#, diet $ list Unicode translate *«#■£#*« 

diet $ String-None. 

*#»***, a^-'Mw^w*a*aT__getitem__ (&fr*9i*fl;iit&iNatttf 

»*■«) ameut&>raw*«»r 

ftiHffl , makefiiter : 
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import sets 

class Keeper(object) : 

def __init__(self, keep): 

self.keep = sets.Set(map(ord, keep)) 

def _getitem_(self, n): 

if n not in self.keep: 

return None 
return unichr(n) 
def __call__(self, s) : 

return Unicode(s).translate(self) 
makefilter = Keeper 

if_name_-- *_main_' : 

just_vowels = makefilter('aeiouy') 

print just_vowels(u'four score and seven years ago') 

# jB: ouoeaeeyeaao 

print just_vowels(u'tiger, tiger burning bright') 

# $ tb: iaiauii 

mU til"Imakefilter, {Bjt, 

Mm 

W 18 '-fr, Library Reference fd Python in a Nutshell ¥#$#1 Unicode 
translate ft MW :£[*]??. VAR string maketrans 

1.11 

Andrew Dalke 

#python+, os 

M'&nm 

mnxm peri mn&im, 3o%^n^M 

from_future_import division # 

import string 

text_characters = join(map(chr, range(32, 127))) + "\n\r\t\b" 


X* 


23 




_null_trans = string.maketrans("", "") 

def istext(s / text_characters=text_characters / threshold= 0 .30): 

if "\0" in s: 

return False 

# “X*” 
if not s: 

return True 

# iEftstt***^***^* 

t = s.translate(_null_trans, text_characters) 
return len(t)/len(s) <- threshold 


Wife 

istext 

ttG/JrMHHI “£*" (RPjEftft ASCU ^lra±4 -f- “IE#" ft&Mft, 

ft£«. VtilttMflMI 0.30 (30%). iMHH*. 

S'ejSJRfflT iso-8859-1 Pll^^text_characters#tt^*D#^:^JiS>f6<I 

—“d d 6 i 6 u\ 

®£W<S. 

istext 

® Wfc-'MHgft= 

def istextfile(filename, blocksize-512, **kwds): 

return istext(open(filename).read(blocksize), **kwds) 

a*. »y.ifaT. utext asst *m ien(tvien( S )^a«trfi!i o, 

ttHMS&ft. I2UBMJR* ('ffii+fi Python 3.0, JLPython+W/»^W* 

*=a. saa python ^rtt 

$"P±H‘frMSl*rW Python mXft&tky-mmXttTPJrGM Python 2.x JR*. &$# 

sw. *a, jtfTawjR+w^jR+^tta*. python 

a*. 

Hilt, J^^UrWHWt^SE+WBft. 

*?***##««, swnjaaft^JiEgiAW*: 

from __future__ import division 

«*«**»«■, AVtiKKttPHHfltft. /*sa 

»« “Mmttmm'’ (SWi«). Python 2.3fn2.4, dvision 

M._ _future_ nested.scope *U£j£ 
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&. Python &#«•£*:£&J£. 

H£lS*4 

1.10 maketrans 09 translate ( Language Reference 

1.12 £fc|*/J\^ 

^ritt: Luther Blissett 

upper Slower JL&M0 

— rn'i'W&a: 

big = little.upper( ) 
little « big.lower( ) 

j. 

s.capitalize fP s[:l].upper()+s[l :].lower()ffl{lU: •&— 

/h*. s.titie tilftJfflftt. (JtlBM^riWW 

»> print 'one tWo thrEe’.capitalize( ) 

On« two throe 

»> print 'one two thrEe'. title ( ) 

One Two Three 


Wife 

tfc$P isupper. islower fO istitle # 

/|s^, True, &££P8:*r£ft(tt 

iscapitalized 3*8:. “is..." 

False. $P**&£M??? 

$#S, False, 

iscapitalized, fr: 
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def iscapitalized(s): 

return s — s.capitalize( ) 

*a, “is...” 

iI0True o 

import string 

notrans = string.maketrans(••, '*) iidentity''translation'' 
def containsAny(str, strset): 

return len(strset) != len(strset.translate(notrans, str)) 
def iscapitalized(s): 

return s « s.capitalize( ) and containsAny(s, string.letters) 

am, a«fflT*i.8ur+wa»*ai«. SiSPjT£?#***#«»*?#*, & 

Btt£ False. ^aftjE»*1.8UrW«w-#. iscapitalized R 

JJt Unicode 

Library Reference $1 Python in a Nutshell 4* » Perl Cookbook 1.9 * 

1.8t. 

1.13 

Alex Martelli 

ft# 


afield - theline[3:8| 

struct.unpack nTt6SE«-&. tfcJP. 

import struct 

# *i±3**, 8 ***#*. ft*****: 

baseformat * "5s 3x 8s 8s" 

# theline $[ifc base-format 

# ( 4^0*j 4;^ 24 struct. calcsize ^ ) 

numremain « len(theline) - struct.calcsize(baseformat) 

# *]^i£ftsi&x tefc unpack 

format = "%s %ds" % (baseformat, numremain) 

1, si, s2, t = struct.unpack(format, theline) 
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*n**Mt3 theline «?F&«a-M»JS 

BPbT: 


1 , si, s 2 = struct .unpack (baseformat, theline [-.struct .calcsize (baseformat) ]) 

*j***«jr 5 (lc) mwxm, fwim 


fivers = [theline[k:k+5] for k in xrange(0, len(theline), 5)] 

chars = list (theline) 

cuts = (8, 14, 20, 26, 30] 

pieces - ( theline[i:j] for i, j in zip( [OJ fcuts, cuts+(None]) ] 

*LC4>«ffizi P , cuts[k+i])s#w» 

5ft, BfcTsfS—fiR. cuts[0])^fl(cuts[len(cuts)-l], None), t&'nj 

9t. LC theline 


Wk 

^ ^mj Perl Cookbook 1.1 Mf3£. Python (fiWKJjW:, JfcttT Perl ft substr. 
Perl unpack *0 Python 6<J struct.unpack *ij Perl - 

A. £Python+, 

a, memoizing, . HB4MK 

struct-unpack &£«—#J0J5 18.5 memoizing . 

£*E Python struct-unpack (S 

Perl W substr it, <B05g<gftit#M» 

*H). 

**Jg-*K*«fc*. 

struct.unpack 

def fields(baseformat, theline, lastfield=False): 

# theline iB base-format 

# (itii struct .calcsize i+Jf ) 

numremain = len(theline)-struct.calcsize(baseformat) 
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# unpack 

format - "%s %d%s" % (baseformat, numremain, lastfield and "s" or "x") 
return struct.unpack(format, theline) 

lastfield=False 

a#*, asf-tgs, WBtfc 

31?lastfield and s or x (^Is]-?- C vgWf 1 WHtcoS® 
n, lastfield?"s":"c") itfelse, *&&!§*$&%)&& 

##$ 18.9 I**#*# Python 

fields {£ffl7c£S(baseformat, len(theline), lastfield)f£3*j 

key mitftHm memoizing 'Mfcffl memoizing td 

MW fields 

def fields(baseformat, theline, lastfield-False, _cache={ }): 

key - baseformat, len(theline), lastfield 
format » .cache.get(key) 
if format is None: 

# $)*#*££ 

numremain - len(theline)-struct.calcsize(baseformat) 
_cache[key) - format - "%s %d%s" % ( 
baseformat, numremain, lastfield and "s" or "x") 
return struct.unpack(format, theline) 

aftflJHaffSMr*. tf#fi|f£_cache 

starts, await*#**, 

30%fiJ 40%, ft-bjiSift. 

“*&;*&*" ucttftWKs. 

def split_by(theline, n, lastfield=False): 

§ wm*n**K& 

pieces - (theline(k:k+n) for k in xrange(0, len(theline), n)] 

# 9 , 

if not lastfield and len(pieces(-1]) < n: 

pieces.pop( ) 
return pieces 

def split_at(theline, cuts, lastfield=False): 

#«##*»»»*« 

pieces = [ thelineli:j] for i j in zip([0)+cuts, cuts+(NoneJ) ) 
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if not lastfield: 

pieces.pop( ) 
return pieces 

stmct.unpackB &#-® 0 

def split^at(the_line, cuts, lastfieid=False): 
last = 0 
for cut in cuts: 

yield the_line[last:cut] 
last - cut 
if lastfield: 

yield the.linellast:] 

def split_by(the_line, n, lastfield-False): 

return split_at(the_line, xrange(n, len(the_line), n), lastfield) 

, xtessawffl, -juju 

it, 

list_of_fields - list(split_by(the.line, 5)) 


**sm 

f5 18.9 15*11$ 18.5 1?, Perl Cookbook 1.1. 


1.14 

Tom Good 

def reindent(s, numSpaces): 

leading_space = numSpaces * ' * 

lines = [ leading_space + line.strip( ) 

for line in s.splitlines( ) ] 
return '\njoin(lines) 


X* 
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ttife 

ff*^»«lfffiri»*TS#. Ifcto: 

»> x » """ line one 
. . . line two 
. . . and line three 


»> print x 

line one 
line two 
and line three 

»> print reindent(x, 4) 

line one 
line two 
and line three 

mm ffww. wm&'tTftmz®®., xmi* 

*«. a*«*6«#s»*»**. a<t, 

»niii*#a'N**4HB. *!«+«»***»&. 

anj-^awaft. 


def addSpaces(s, numAdd): 
white - " "*numAdd 

return white + white.join(s.splitlines(True)) 
def numSpaces(s): 

return [len(line)-len(line.lstrip( )) for line in s.splitlines( )) 
def delSpaces(s, numDel): 

if numDel > min(numSpaces(s)): 

raise ValueError, "removing more spaces than there are!" 
return '\n'.join(( line[numDel:] for line in s.splitlines( ) ]) 

splitlines, split *a 

splitlines Ml(^#AM#«*TruelftN- 

£). **«**#«« tom splitlines , addSpaces 

turn, namintsm. *a«nn 

raw«xt*aw*wm«T. Ka» , e»MH»w£», 

def unlndentBlock(s): 

return delSpaces(s, min(numSpaces(s))) 
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JE 

Library Reference ffl Python in a Nutshell ^ 

1.15 

Alex Martellu David Ascher 

ft?*** 

Python 

expandtabs^'gpj^$5fe^*fpl@ 0 ^ 

juii^ff^w-'MiacaMitw. *a. {nur^wnttistM^jaM 

fiHIMWtt*?: 

mystring » mystring.expandtabs( ) 

mystring mystring 

£*&7o Xt expandtabs HttM*«T. 8, *m» expandtabs ftjft 

»3MWfe. Hi*/ Python “£r«" £». «FK»<b**J* 

def unexpand(astring, tablen-8): 
import re 

# «**£***£*ft*M 

pieces - re.split(r'( + ) 1 , astring.expandtabs(tablen)) 
lensofar = 0 

for i, piece in enumerate(pieces): 
thislen - len(piece) 
lensofar += thislen 
if piece.isspace( ): 

# #**£#*!*** tabs + spaces 
numblanks = lensofar % tablen 

numtabs = (thislen-numblanks+tablen-1)/tablen 
pieces[i) = '\t'*numtabs + ' '*numblanks 
return ''.join(pieces) 
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+ W unexpand Ri AS ”. Join 

([ unexpand(s) for s in astring.splitlines(True) ])BP »Io 



python 

lE*nft»0fiS. unexpand g»*Jfl3T re.spHtffitf^ftEfcft split Stfbit&lft 

re.spmjg^T-'hnst^m, 

-a-*#". a#, mnmmr 

pieces Jljfl. JK^Mi^£e^*»$£&^*||Sj«*T'eW3 1 JJIi 

affi« for wk*. tfttwwwsse^tfSJs^iiBJtii 

expandtabs #$£. ttjm, 

Mssia-is python®fw, (r 

tt$n, ffi¥3ifi«iiM$&a<i%j£ 4 ^£»«j*a£ 

a*. ^nrttzmwsiH-tta^^rtatw^^fflTttiw 

ffijA'S “\t", + 

t, tfcto, 

def expand_at_linestart(P, tablen-8): 
import re 
def exp(mo): 

return mo.group( ).expand(tablen) 
return •’.join(( re.sub(r’ A \s+', exp, s) for s in P.splitlines(True) ]) 

expand_at_linestart gj&jfEfrfllftlT re.sub fR$(. re.sub ‘t’SftM 

iE»j*j4s»*w>ts. ^Tsafij-^Eae, «#EK«3 s « s *tej&-+#»f$ 

expand at linestart P, splitlines 

&**», Mf®«l6<iS;$t (tkin. Sft«+WiW:fc*fnft»**). ffl* 

*«*#, 5ii?#Mf--wifltti#. aa*. 

-**£«*«, »*#«£«« 

»ivxttwm%i%\(>n, »-*wrtwxrt!j 
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«%, python «&*«: «<£«£*&. 4 

—f&, “\t\ M^SSgPSWfJ^#. vm 

&&] Python SSSteMSftJMiffiffliJ*. Python atfmifcfW 

<9?ffift»-'Mi^»jeW#«. tMH, IDLE (Python SJFi*) W 

Library Reference tf} $ expandtabs ;fr}£i Perl Cookbook 1.7, 

Library Reference ffl Python in a Nutshell re f$i£ 0 

1.16 + 

&i#: Scott David Daniels 

Python 2.3, *JSffl-T 2.4: 

def expand(format, d, marker-'"', safe-False): 
if safe: 

def lookup(w): return d.get(w, w.join(marker*2) ) 

else: 

def lookup(w): return d[w] 
parts - format.split(marker) 
parts(l::2] = mapdookup, parts(l::2J) 
return ''.join(parts) 

if_name_-= '_main_' : 

print expand('just "a" test', {'a': 'one')) 

# uB: just one test 

<WJfc#$C safe M False, MIHUHtT. 

d tttflj, 5W. expand KeyError #MT* »ltlMT. safe ttHaffig 

% True (ft, WWWEttaMHW^WS*. 

expand , fcttffi 
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W'NFWttttaea* mzismn lookup) 

^*«tfi Key Error SnSa-'hSfrtf 

**i&3af£tt (RiMtffiT*^), lookup d. (* 

¥ft$) lookup tWEJBdtt*- 

a get. get &®mmm3im&£m6<jm, *r«^attfiiiiftpfajin±'r»iB»«3ti*8 

£u safe f#A True, &«*? 

marker+-w+marker gnTI^#& w.join(marker*2)fl<I^ f S®S# iW$ES)!, 

*IM!W'HR*« lookup, expand ft&jMrttJft-. <#g£. -&*£ Python 

«expand +«lrtlScM«Mh 
expand ttB?f**f»ST parts 

a*^i»^+fi ; fW'MSie« t ^Po»»«-. israMMMSiEWWMF*, 

^^(W*^r5g^,4iW expand B8^S$#ft&amiF*iff&»£. ttSfSW 
string.Template £^?g„ ftfc*«it5ftai^tt«te}S;K3l^. & 

ft' HUm&tiimA python*JS 

SS (dW__getitem__^^mfi ; eval»^) Wjfl. H^SU 

ifc*mj6*«S*WME*f*«**. ttSP: 

print expand( • just "a. little”" test’, ('a' : 'one', " : "">) 

5ft just one "little" test,, &t%.Ril ±, °JVJ\j£.ffl Python 2.4 fl<J string.Template #5, ill 

a«***SLtaw»NiSr*. X£K*£ttA8«Jffi. 

expand SS&SPSiMffifSIJffl. 

Library Reference 3k'T string.Template (Python 2.4), (^¥^$6(1 split, join 

jrmvk&t sumtfto bh*?a (*T3c3i*i get -nm wxtssm. 

Python 2.4 ‘j’fKj string.Template 1.17 "5?„ 

1.17 -Python 2.4 

John Nielsen* Lawrence Oluyede* Nick Coghlan 

& Python 2.4 ««3ftT. t&Jg-'MW, ilii2ti*g— 
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Python 2.4 ii^T--^frWstring.Template?g, Tffii&fcb—Sft 

import string 

# Af £+#tRtf#S#fc 

new_style = string.Template('this is Sthing') 

# substitute 

print new_style.substitute({'thing':5}) # this is 5 

print newest yle. substitute ({ 'thing' : ' test' }) # this is test 

# j5*ls substitute #*«**«*#* 

print new._style. substitute (thing=5) # this is 5 

print new_style. substitute (thing= ' test') # this is test 


Wife 

Python 2.3 *, fflTEHE- 

old_style - 'this is %(thing)s' 

jsb-^s. ms , 

print old_style % {'thing':5} # emits: this is 5 

print old._style % {' thing':' test' ) I emits: this is test 

Python 2.4 *&nriy,IE#T.fto Sxt, string.Template SI $7 


string.Template &*&*%&*, BUSW'MIjttt (S) *«*$, 

ZflTWitaJfilllSirtHftWWWJBiirtSRifflTtfttWX*##* 5 ?, nft-HWL 
tS^ ({}) TIB*- -+BKP, 


form_letter « '''Dear Scustomer, 

I hope you are having a great time. 

If you do not find Room Sroom to your satisfaction, 
let us know. Please accept this S$5 coupon. 

Sincerely, 

Smanager 
S{name)Inn''' 


letter_template - string.Template(form_letter) 

print letter_template.substitute({'name':'Sleepy', ’customerFred Smith', 

'manager': 'Barney Mills', 'room' :307, 

}) 

Dear Fred Smith, 

I hope you are having a great time. 

If you do not find Room 307 to your satisfaction. 
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let us know. Please accept this S5 coupon. 

Sincerely, 

Barney Mills 
Sleepylnn 

substitute **—'t?**#*. m 

locals() ¥*&<] key«ta*:ife$fi, 

key ): 

msg = string.Template('the square of Snumber is Ssquare') 
for number in range(10): 

square = number * number 
print msg.substitute(locals( )) 

iSSW# 5 ?*. substitute: 

msg = string.Template('the square of Snumber is Ssquare') 
for i in range( 10 ): 

print msg.substitute(number=i, square=i*i) 

msg - string.Template('the square of Snumber is Ssquare') 
for number in range(10): 

print msg. substitute (locals ( ), square--numberenumber) 

LtiP: 

msg - string.Template('an Sadj Smsg') 
adj - 'interesting' 

print msg.substitute(locals( ), msg='message') 

# emits an interesting message 

***» 

Library Reference string.Templatc (2.4) locals 


i.i8 

Xavier Defrang. Alex Martelli 

rnttm 
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ft) SftftatA: sub *1£, Tffi&ib-'i'- 

iB«. ®iMIH-t«;A?»$«l«Pl, + 


import re 

def multiple_replace(text, adict): 

rx - re.compile('|*.join(map(re.escape, adict))) 
def one_xlat(match): 

return adict[match.group( 0 )] 
return rx.sub(one_xlat, text) 


Wife 

*V**7*#flM! Python W#*«ft re igSffcfi 

key key 

replace ***#«, £#£&^fP0&JSi:£:*ttX1M. 
re.sub 

f 5fe. ftfflffiSMPCEft key fflj»->ME!W*JS3t. &'MEW*fcStJBajb 
al|a2|...|aN, * N tfttKttHOT. 

a#, «* Siam-* ere. re.sub tt&W0tt00Bft. nw- 

rc.MatchObject #ftftiftJIHK00Bft. MS* i&00®8t:ig0fti*7 

**«+, **0TJJtfiZ«. 

multiple_replace, ttff&001t3FiEM%&£ttlJr££ 

0 ne_xlat«Sljg«. 

»*. &#it«Ttiii*&#SRf«-&*6:nft. aTawf*. FEW 


import re 

def make_xlat(*args, **kwds): 

adict = dict(*args, **kwds) 

rx = re.compile('|*•join(map(re.escape, adict))) 
def one_xlat(match): 

return adict[match.group(0)] 
def xlat(text): 

return rx.sub(one xlat, text) 
return xlat 

"TBUfr makexlat diet 

make_xlat ig0->F xlat Pflfel, £*11*— 
text, ftjg0 text M-'Ntm, 
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a#ain^rwiEa:^sf 

ftsisxftw-a^, python mmi' 

if_name_— "_main_" : 

text =» "Larry Wall is the creator of Perl" 
adict = { 

"Larry Wall" : "Guido van Rossum", 

"creator" : "Benevolent Dictator for Life", 

"Perl" : "Python", 

} 

print multiple_replace(text, adict) 
translate = make__xlat (adict) 
print translate(text) 

multiple replace ft make^xlat +t'jaft4HEjE!i!!ji8i£5S nc MSP#, 


rx = re.compile (r 1 \b%s\b' % r'\bI \b’. join (map(re.escape, adict))) 

£*wftBft*iri#iii»i!i«r-#. mm, wm**# 

mmm&m 

aa rmm. 

R<«:-ft!" afMi&ftidfteiKXfttt 

Hlft, 8 »«:£«•&. TE*ffib 

tMf. mn vimm®? make.xiat, maiisea&^&ftfta* 
affa«: 

class make„xlat: 

def __init__ (self, *args, **kwds): 

self.adict - dict(*args, **kwds) 
self.rx ^ self.make_rx( ) 
def make_rx(self): 

return re.compile('I' .join(map(re.escape, self.adict))) 
def one_xlat(self, match): 

return self.adict(match.group(0)] 
def „call__ (self, text) : 

return self.rx.sub(self.one_xlat, text) 

aaxtmake_xita«w-^«±tt#ft. 3-#®. 

if _ _name_ _ = ‘_ _main_ BP{£ make_xlat S l&F&W 

floras. HS»®bnfBrwfca, —?&&& 
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*fcTsfwwraTWHHfc. 

class make. xlat_by._whole. words (make_xlat): 
def make_rx(self): 

return re.compile(r'\b%s\b' % r•\b|\bjoin(map(re.escape, 
self.adict))) 

sfb£a*H?wj£iw. ££a*£ttiir£Mtt. 

^aaeans-ifc 

SB*saR-s^awiwa*?iH!s«ftWJEaww2«ffi« 

-rJiftlPW, WI’d] http://www.rcfactoring.com 

I!£3S*4 

Library Reference ftl Python in a Nutshell re Refactoring j£M 

(http://www.refactoring.com) „ 

1.19 &35j$f$+WttSMSia 

Michele Simionato 

s.endswith(endl), s.endswith(cnd2)°5c s.endswith(end3);£3ic8*J$:ift 


itertools.imap »ttJ—##«*•«»*»**»: 

import itertools 

def anyTrue(predicate, sequence): 

return True in itertools.imap(predicate, sequence) 
def endsWith(s, *endings): 

return anyTrue(s.endswith, endings) 


ttte 

-wm n endswith &/s **r w * a« a ^ 1 * w«* w n ** 


** 
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import os 

for filename in os.listdir('.'): 

if endsWith(filename, '.jpg', '.jpeg', '.gif'): 
print filename 

anyTrae fi—'HIJBMfti&WBS®:, ^l^^f§AJ£ftfeM$#PS;frffi(bound method)^ 
i*JSS“'!'■#&, ttba s.startswith |X s._ _contains_ JLgcSw 

miTOf: 

if anyTrue(filename.endswith, (".jpg”, ".gif”, ".png")): 

a & m . 

(Bound Method) 

*»*■—* Python 

M..*ijL#4fc0it;jr*. (Hi*., #*e4tA— 

A*^->h*4t+ 

L - ('fee', 'fie', 'foo'J 
x - L.append 

3L& x 48 ft 7 ?']£.*+£. L £:*•>£•. iflfl x, tb*> x(‘fum’). 

L.append(‘fum’)A^4>^(fr4(l: 44 £if AH & L 5LjsK. 7 ['fee', 'fie', 'foo', 'fum']. 

*.JM4H44*-*****-**44**, A**-***!*.*********. 4M» 
*144*.-*#****, a**#*. “*»" f-4t*****44«*T-**«: £tt*] 
■ent. *^W*****44-**W|t##-**4fc. Hi*., *>*i*Jty = !ist.append, 
y(T), 054 Python &»*>--'f- I. 

y(L,T), L-appendCI’)****—# (-R* isinstance(L,Ust)^i). 

news:comp.lang.python tfj-'Htife, 

£ Afi4$L&i 124® T Raymond Hettinger. Chris Perkins, Bengt Richter ^„ 

£££*4 

Library Reference #1 Python in a Nutshell 1 f ^7“ itertools 


1.20 


Unicode &hll 





Holger Krekel 


ascii 
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Str Python JgfltlWftaM Unicode £ 

S. Unicode 

>» german_ae = Unicode('\xc3\xa4', 'utf8') 

iSM german_ae S—^ Unicode (umlaut, “JcKfife 

###) m “*\ 4RJBffi£M UTF-8 SSSKjTjt, ail<BW^1f^^^^ C 3\xa4*, 

asftwfflar-^Unicodes*. *a utf-8*#«, 

H* # e**ilfflW (UTF-8 Unicode ^w*)^ SffJLtilfn 7 {Sftfj ASCII ^ 

f?**# (ftflASCT^IT^MW, ife*jE86W UTF-8 )o 

-B8*a&-»», Rltt«Ab3S#aW str 

Unicode : 

>» sentence = "This is a " + german_ae 
»> sentence2 - "Easy!" 

»> para - ". ".join((sentence, sentence 21 ) 

Si*, para Unicode Unicode 

aMUS^^-* Unicode 

>>> bytestring * '\xc3\xa4' ASCII $ 

>» german_ae +- bytestring 

UnicodeDecodeError: 'ascii' codec can't decode byte 0xc3 in 
position 0: ordinal not in range(128) 

^’0X03’** 7 fit ASCII Python &£«*«)££&. flrP^. ft 

Python Unicode 

Wife 

«#*wra«. PJ Python 4*w Unicode 4t3fi 
##«*»**. Unicode *&. lEftn 

RfH&ffl Python Unicode *?MWtT. 

Unicode jE*n#«fe*‘*/.l'V 

ffjft, Unicode * 

fifstira#*';. **4***ii^ffiJ.fiwa5+*i*** 

ASCII ftft. 

ft Python Unicode ^4?*MJMflfcttra®*.4fcIEftttatt:fc*HHWt Unicode 

XtJfe, a^BIS^Ur*. python Unicode. 

ftit^fsaapsM ascii *n*£«t>*J5-MrT# ASCI1 ^ 

UnicodeDecodeError {$##„ UnicodeDecodeError {fctG Unicode 
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®£7—®, M.B. Python Aft 

#7- Python Jfcig&ftWi&fTfWj 

UnicodeDecodeErrorj^#, &&&%%-*}%: &££ IO gjf^M 

• XtMW. fJT^S “fl-SP” (*gra*&. X#. 3 

B*. 7 Unicode Xf*. «ifcgft-£im859, $n«* 

http a, *#9tt-^^w*«k3m*«i3ewfflttiaR^r3«. 

• AteW, “*hSP" £&£*»« (££Jf«J&. ^AJtt, 

w, iz^mmiEmMiSiss,, 

(SR'J, Python Unicode £jft ASCII ?7>$, 

A4 UnicodeEncodeError ##, UnicodeDecodeError Eft 

fflfiWR). 

ilflgftWT'WJ, nTWllWft*fe*£#ltt Unicode |n|g. ftlXttffifttjgiy Tftftft 
UnicodeError^-, lSSj^»£*ffi£iET4:tt4.ilKH!jai—* Unicode *ffc, s£# 

SiET}E'B»ft*»Wi4»^Ur*, S*#«^7*£*jE*»t8SJ:fr5t. (ttllttA 

ttMttlltfl.) 

*7»-T* Unicode 

>» bytestring = german_ae.decodeClatinl') 

»> bytestring 

'\xe4' 

SL£. bytestring ftgg^MfflMatinraffgfilKl * ffi*. ’\xe4' (Latinl) I 'JJt 

Mffi®^M’\xc3\xa4’ (UTF-8) 7 R|#ltt «§?*?, ffittffl 7TI3M*SF}o 

SJttfcit, &«fB»7lW*rft-4 Python ffiaffijLWftnrgMSlR+iaEfrWW7m. a 
ft-f+«*56<jai+ja#. ST- 7 Zen of Python ISPJTM-fc: “£BS«te?ftBiliiJ}§*fe 
«M8." «ffifaJ-4- Python 6<j£2A shell «5A import AisflMQ, foffim 

KlSf Zen of Python 

***» 

Unicode ft—: Unicode: A Primer, Tony Graham Hf 
(Hungry Minds, Inc.), http://www.menteith.eom/unicode/primer/i likS. Joel 

Spolsky ^jEK)—JSi£{[ / J''{0:i£ffiJEtfj3C'$, “The Absolute Minimum Every Software Developer 
Absolutely, Positively Must Know About Unicode and Character Sets (No Excuses)!" “T 
J& http://www.joelonsoftware.com/articles/Unicode.htmIo Library Reference ftl 

Python in a Nutshell 4 1 ATftiS? str #0 Unicode unidata codecs l^fto 
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1.21 £ Unicode 

David Ascher. Paul Prescod 

ASCII 

Unicode 

unicodestring = u"Hello world" 

# #- Unicode Python &: "encode" 

utf8string = unicodestring.encode("utf-8") 
asciistring = unicodestring.encode("ascii") 
isostring - unicodestring.encode("ISO-8859-1") 
utfl6string = unicodestring.encode("utf- 16 ") 

# W-#it Python Unicode: "decode" 

plainstringl - Unicode(utf8string, "utf-8") 
plainstring2 - Unicode(asciistring, "ascii") 
plainstring3 - Unicode(isostring, "ISO-8859-1") 
plainstring4 = Unicode(utf16string, "utf-16") 

assert plainstringl »= plainstring2 — plainstring3 =- plainstring4 


ASCII Unicode- Unicode, 

Unicode Python Unicode. 1*tS« *1* 

Unicode m-WZls, Unicode WNM. ffi 

vx ascii 

*tbwt 256 taitt^sPB^^R^Aha^jea 256 

-tf®, Unicode Unicode 

Slit. tffc»M*»*WWW£raMK*l. 

#*W Python f. KS* 1, £&f>± 

ttft-'h#*’*. fWiaRTBUB Python -«***#*# 8 fit 

Python W Unicode Python 


3C* 
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-tfcSUXI^W write socket (ft send Unicode X 

m Unicode R#W, iP^— 

#. socket iS^&ffeST^WtfSfe'+ itA-'h Unicode fiFK 

/A Unicode &S:frffiiP#&2jK*} , i859. £7>JJ9J 

stw. &?&«. euHMUittiiH. »#»#««)& “jE*r «. «#«»#£+:*: 

encode ft decode Eg»ffc*##t. 

. UTF-8 ft Unicode '£&|Si]JSi#« ASCII, 0rP^—- 

M ASCII UTF-8 Xft, flffRttffl ASCII '-?ft£Kj UTF-8 

£{*, ASCII £f*. S'hWttttft UTF-8 jttffttt 

UNIX IA*ift. UTF-8 UNIX 

±*A£#tttt*W. HW&fiXMLfc&MRiUlRPJ. UTF-8 M 

. UTF-l6S«tt»ffcj6SE*n JavaJfJJtgFSMSaSi. '£XtTW}riSW«^#IH£, m 

UTF-16tf-'ME#. UCS-2 0 

. ISO-8859 ASCII 256 & 

Unicode =?*?, ‘BfflR3E»-fi»SW»**»ff. 
ISO-8859-1, feel “Latin-1" W45^AJ9r». *IKT**HW:fn#ilHflMMr, fi 

ISO-8859-2, “Latin-2”, a, tfc 

ISO-8859-15, 9t«tt0CjM#1MKfT. S^.h'b-fo ISO-8859-1 - 

#, fiJtUnTJtJWHttiPiWttiW. 

»*«5ttJjlf*W Unicode ?&««!. fOTNMJfl UTF-8. i5«»4ba»IWSfl s ^*'«i 

dJ*»JMfc»T* 8 **#lfca«*. lliret]*flI«*a-tt#i 2 tt»Witt. * 1.22 
UrjRiRT— 

@#sKS#o 

Unicode ;g —ftgWS®, : Unicode: A Primer, Tony Graham M 

(Hungry Minds, Inc.), http://www.menteith.com/unicode/primer/. VAS. Joel 

Spolsky “The Absolute Minimum Every Software Developer 

Absolutely, Positively Must Know About Unicode and Character Sets (No Excuses)! "Aft “I 
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RL http://www.joelonsoftware.com/articlesAJnicode.htnilo Library Reference #1 

Python in a Nutshell str Unicode unidata codecs , VXR 

% 1.201**1® 1.22 1*. 

1.22 Unicode^ 

David Ascher 

ff* 

Unicode 4* (fcfcilli&TWtt). 

Mckxm 

ifi3 Python codecs sys.stdout jfcfflffftgS-fiZlSjEjfE. fcfc$D, $11^ 

iso-8859-1 ngmast?*?, 

import codecs, sys 

sys.stdout - codecs.lookup('iso8859-l')[-1](sys.stdout) 

Wife 

Unicode »*&r, Unicode $§«*, Unicode 

Unicode Lt$II 

sys.stdout, *wgewsaw. stitsM 

*£t, £#&1§£%±&£*tt Python $*, MfiKtife-iegJ? 

jjij^ng^»«SL. 'efn«c»^a.'s^JS5few»Ra«if^ (-sssamw python 
ascii), aft, 

W sys.stdout 9P£fl]-'H£ffl Unicode 85AfO ISO-8859-1 
(t&Stft Latin-1) ffifflAMC. a#*-S^S$^msy8.stdout±Wtf^a^, BTB 
fWWfjR. 1T5fc, ASCII (tfj sys.stdout: 

»> old = sys.stdout 

ftjg, Unicode sys.stdout 

>» char - u"\N{LATIN SMALL LETTER A WITH DIAERESIS}” 

»> print char 

Traceback (moat recant call last): 

File ”<atdin>", line 1, in ? 

UnicodoError: ASCII encoding error: ordinal not in range(128) 




ipsh* python•**- mra-^mm 
“*«" M IDLE-python Python «W 

TOiMHitt. finaasarisisi, 

XM fc4MHSW. SBfiHiMfcM “«**" {£ffl7UTF-8*g«9, M Python DKFftil. ft# 
», nTliAffl codecs fftX* sys.stdout i&'Tr&^VAMtk UTF-8 SS^I'pJ®, # 

sys.stdout££i!l»itSa«i!K. «€*««-*: 

»> sys.stdout = codecs.lookup(’utf-8 ')[- 11 (sys.stdout) 

»> print char 

a 

*«««(«A#Xtt^aA93KSA Python DWSfn:£ft 

utf- 8 am*#*. fin 

, i«r^H#H±a-'NM ; F 4 W»¥&fiMfe» WSff. 

Python sys.stdout.encoding *flt 

eiMFAIVriHjftilftflHB. IDLE Bg*t sys.stdout 
«fT7-&*. jEfin*im»ftj6r*»ar»-#, #r&, £ Python 6WS*t*Wlfc2:T, <>J 
l^ESJTEPttl Unicode 

«*» 

Library Reference #tl Python in a Nutshell codecs fP site $|i&, VAR sys 

setdefaultencoding t 35 1.20 "frfflSfS 1.21 7f„ 

1.23 Jtif Unicode XML fn HTML 

David Goodger. Peter Cogolo 

Unicode **jiSff«8«. ttffl-ttERW. ®fB'«fT(ttSS59, fiP ASCII ■£ 
Latin-1, HTMLXML £/8. 

Python oqfftxmlcharrefreplace, 'g&WJfttaTZfrm 

XML 

def encode_for_xml(unicode_data, encoding* 1 ascii'): 

return unicode_data.encode(encoding, 'xmlcharrefreplace') 

^VA^litmm-f HTML&*, £7 
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037 Python ftmmQgmWT-'t'aWhtmlentitydefs&jmtli, &&TBf 

-fi’W HTML 


import codecs 

from htmlentitydefs import codepoint2name 
def html_replace(exc): 

if isinstance(exc, (CJnicodeEncodeError, UnicodeTranslateError)): 
s * l u'&%s;' % codepoint2name[ord(c)] 

for c in exc.object[exc.start:exc.end] ] 
return ''.join(s), exc.end 

else: 

raise TypeError("can't handle %s" % exc.__name__) 
codecs.register_error('html_replace', html_replace) 

wwflsflus: 

def encode_for_html(unicode_data, encoding='ascii'): 

return unicode_data.encode(encoding, 'html_replace') 


Wt> 

Python * if_name 

= _main_ jS-friS'ftiatf ■: 

if_name_— '__main__' : 

# demo 

data - u 1 *'\ 

<html> 

<head> 

<title>Encoding Test</title> 

</head> 

<body> 

<p>accented characters: 

<ul> 

<li>\xeO (a + grave) 

<li>\xe7 (c + cedilla) 

<li>\xe9 (e + acute) 

</ul> 

<p>symbols: 

<ul> 

<li>\xa3 (British pound) 

<li>\u20ac (Euro) 

<li>\u 221 e (infinity) 

</ul> 

</body></html> 

• i i 

print encode_for_xml(data) 
print encode_for_html(data) 
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®*#jlfc«^*£***j§tT. ifc&mmimTMtiith (*gT encode_for_xml) : 

<li>&#224; (a + grave) 

<li>&#231; (c + cedilla) 

<li>&#233; (e + acute) 


<li>&#163; (British pound) 

<li>&#8364; (Euro) 

<li>&#8734; (infinity) 

JEW && (cncode_for_html) • 

<li>&agrave; (a + grave) 

<li>&ccedil; (c + cedilla) 

<li>&eacute; (e + acute) 

• • • 

<li>&pound; (British pound) 

<li>&euro; (Euro) 

<li>&infin; (infinity) 

^xl encode_for_xml JSMA# ('£"]’XML JjE 

ffl. HTML), ffi encode _fbr_html 

inm&M'ts.ttmm&mftMsz&jKm, 

*«fT. #**#!*»-+«*:*:#, 

(WS#. JUt**!**, “WWW! encode.for.xml MtfiiiS:# 
*. -efc^cn CO de_for_htmlM«»dJft#»). 

Unicode *7UTF-8fj6«&4b 

mm Unicode fftvA'Z&mw.ttiim. ascii $ 

Latin-1 fcfc UTF-8 £ Unicode(It®. - 

ASCIIS Latin-1 2*. tfc®, Latin-1 
#" #*&«««*£, Python 

PH® xmlcharrefreplace, XML ft 

tt® “&#8734;”, 3E* “X*" #9. 

html_replace, fl-Jtf HTML ®{t}aiTita. html_replace 

7F ##. html_replace ffltkT xmlcharrefreplace, 

Unicode ¥ft, HTML , 4S®*##® 

HTML atBMaa^flBaJUTHXFM^ratt. html.replace 

tt***®** html aa&ftaa® xml, &fi««ttaaa»»tt4*.sL7. 
(tin, TMC®»aw«HB»W#^iRXMLM»^« : g|ffl, 

^*s*^js«*Ma«ttaB» htmu-epiace. 
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Unicode *HgS?A£«**, RlWffl Python codecs — 

-t- (##*») 

outfile * codecs.open('out.html', mode='W, encoding='ascii', 

errors='html_replace') 

Sftte, *IVJM outfile.write(unicode_data)/SfflTtt^ Unicode unicode_data, #r^f 

outflle.close()o 

Library Reference ft Python in a Nutshell codecs Sl^feft htmlentitydefs 0 

1.24 

Dale Strickland-Clark. Peter Cogolo. Mark McMahon 

Wtt. 

*#«#*#**. str w-^aw^#«t»= 

class iSCr(str): 

tt It II 

str. 

#£** 3 **®#) 

•• •• H 

def init (self, *args): 

self.flowered = str.lower(self) 
def repr (self): 

return , %s(%s)' % (type(self). __name__, str. _.repr__(self)) 
def __hash__(self): 

return hash(self._lowered) 
def lower(self): 

return self..lowered 
def _make_case_insensitive(name): 

•" # str iStr *?;*&, •" 

str.meth = getattr(str, name) 
def x(self, other, *args): 
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*#i£4?other'hg-ffc, 

te#***Uf**fi>*4*«+fi*#**. 

H***M*tt*>**#*iE**lfc#ft 

try: other = other.lower( ) 

except (TypeError, AttributeError, ValueError): pass 
return str.meth(self..lowered, other, *args) 

# ft Python 2.4* — x.func.name = name 

setattr(iStr, name, x) 

# jnake.case.insensitive ® 

for name in 'eq It le gt gt ne cmp contains'.split( ): 
..make.case.insensitive ('_%s_' % name) 

for name in 'count endswith find index rfind rindex startswith'.split( ) : 
jnake_case.insensitive(name) 

# >£;$, am#*** replace, split, strip 

# ***«*. 

del _make_case_insensitive # 


ttife 

*. iStr ft 

a^T eea--f*T»«JF*, HJWn»M.iSir#e4?3e (It 

4u. ma a-w* 

mm). istrM^#sfi*Br«eeftttfiJtX3isistrtt-«*«w 

m replace, w^&'Mwe, 

fcfctt. replace «*«#*, PJftfflJPt- 

•MSlr replace, iglUftflM sir , M*M iStr. 

MN®, iStr Stt^WefiUJf*iSliIWtt 

MM iStr STS'tSM. 

_make_case_insensitive: 

def .make.return .iStr(name): 

str.meth = getattr(str, name) 
def x(*args): 

return iStr(str.meth(*args)) 
setattr (iStr, name, x) 

_make_retumJStr s 

for name in ’center ljust rjust strip lstrip rstrip’.split( ): 

.make return.iStr(name) 

20 fltfra ttto add_ _*l_ _mul_ J , 


50 


* 1 * 





fcfcto split fa join ('BmiBUM 

-«#S'JW4ta) if*®*, UrS. to encoded decode, Stiff 

Unicode ifn£P*±, fl-xt 

*-T Python 

iStrW£gi»K, (««&%&.£§ 

s»4bug»ftR), 

+g±-iidefa^. raw^t&*t&i£A&#iimMis«i. ««?rejejicw7c**#* 

m&mmmmfum. mewmmmmfWM. +«««««*». 

-'MlJMtaiiWBM:**. a:PH‘«iJF»«&a«*fc** 

class mizjg, 

itL iStr ««t. Class iStr £Mj»W, 5PJSP'NIS*tSU8*lfc*# 

4 (HJtaffi&£&*i»). 

£ Python 2.4 *, *ri2MMrffi£aft*fftft fimc.name JRtt. **« + , Mitf iStr 

^Wffl&#*aitftli##Hlin#ll|pRl#*. ffi# Python 2.3 >f>, eg 
»Xf*M func_name JHttftAtttt. Hilt, *fH*{X*f»tH7»- - 

wsm&, python2.3 

atfrJIWrMIMfcl*. ttXfMUIt (ttto Windows « Macintosh WX^j^SE) *>£«£ 

3$. UtBTII^SJK. 4rfil£jfe«rffK ft 

#»$il. fcfcto?*. fll*. -'eff]»*S£*fi«6. mm* key *#7 

35ft*/j'*5ftte.i.. «hs, -'i'MMjjtem-tt.teVim tb wtt« 

WSitoatB. aft«?69X**«f*BiSi#JBIT*1!r!i«Wilft**, *imt¥n*&n 
ff^jMMf*»«*i. ttsssfle&MXfb “**3**«" fie^ 

ft^S^S!. 

ttto. *#att»atfr-e*'.Mi**M*ta (to 

ffl count ft index &*?##). fc^TffBUFf iStr "MUst. 

class iList(list): 

aef __init__(self, *args): 

list.__init__(self, *args) 

# _setitem__4^ ; §- 3 ^ M1& % iStr 

self[:] = self 
wrap_each_item = iStr 
def ___setitem__(self, i, v) : 

if isinstance(i, slice): v = map(self.wrap_each_item, v) 


X* 
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else: v = self.wrap_each_item(v) 
list.__setitem__(self, i, v) 
def append(self, item): 

list.append(self, self.wrap_each_item(item)) 
def extend(self, seq): 

list.extend(self, map(self.wrap_each_itern, seq)) 

*®±, istr***g, 

iList istr, 

: Kit# iList wrapeachitem BP nj. 

**»» 

Library Reference #1 Python in a Nutshell str , VXS. 

1.25 ft HTML UNIX £W*± 

Brent Burley. Mark Moraes 

HTML UNIX »JB±, nHfiSSSftfiltftTftJttN 

MtS. 

W.#**A«i|fc html. 

*^trwNHR«-*r unix, mm urn® python 

)m os popen i*9«, ilil UNIX Wife* tput 

#!/usr/bin/env python 

import sys, os, htmllib, formatter 

# UNIX ft tput 

set_bold - os.popen('tput bold').read( ) 
set_underline = os.popen('tput smul')•read( ) 
perform_reset = os.popen('tput sgrO').read( ) 
class TtyFormatter(formatter.AbstractFormatter): 

-**«*f^*HMft**#*fcrt*t. 

def _init_(self, writer): 

# £&, fftft#-#. 

formatter.AbstractFormatter._init_(self, writer) 
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self.fontState = False, False 
self.fontStack * [ ] 

def push_font(self, font): 

# font 7C&# 4 31, 

# 

size, is_italic, is_bold, is_tt = font 
self.fontStack.append((is_italic, is_bold)) 
self._updateFontState( ) 
def pop_font(self, *args): 

# ®«tt-*fonttt£ 
try: 

self.fontStack.pop( ) 
except IndexError: 
pass 

self,_updateFontState( ) 
def updateFontState(self): 

# toft*!, —underline) 

try: 

newState - self.fontStack[-1) 
except IndexError: 

newState - False, False 
if self.fontState !- newState: 

print perform_reset, 

if newState[0]: 

print set_underline, 
if newStatel1): 

print set_bold, 

# attain #>*+*** 

self.fontState - newState 

myWriter = formatter.DumbWriter( ) 
if sys.stdout.isatty( ): 

myFormatter - TtyFormatter(myWriter) 

else: 

myFormatter = formatter.AbstractFormatter(myWriter) 
myParser = htmllib.HTMLParser(myFormatter) 

myParser.feed(sys.stdin.read( )) 
myParser.close( ) 


Python formatter.AbstractFormatter nJVA&iiitfifi'nJLYEo 55 #50* 

TtyFormatter a, UNIX(UNIX-like) 
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turn, x 

fiif*tttf»*raaUNIXiWE, fcfcto Linux to Mac OS X, 

Wtputlfr4-, Hjfe^MTtyFormatter^4a#W^^t^^Il^iE«X^. i£# 

a^«. RrwfflM*e»i!R3tjfc*fiF*i!rsiaM -unix*. 

ife+MJSW “UNIX” KE^: ftXftjBft, i»raiUSre#ttft “*ix”„ 

f#i& TtyFormatter tfcto. tgife# Windows 4 3 , cmd.exe W 

ansi *jU**l, flrl^tofllftAfiWE Windows JbgfTOttH*. »TeUli«*liM2rSM: 

«£«*«, «5flTII63E»SWB UNIX tfcto lynx-dump-, 

Python (to lynx) 

Library Reference to Python in a Nutshell XfSX^cX fonnatter to htmllib , & 

UNIX UNIX man fft**# tput 
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%2W. 



3 lit! 

&iM'- Mark Lut 2 . Programming Python fa Python Quick Reference , teaming Python 

Ml****.- 

®i§ww^4tas? 

to awmtm, mn& zxiwjgm. 

£ Python ,«&*«#«*. Python **«:*«£#, f* 

open ftft Slfflt# 

tfcto os. 

-ww vt&, python ss*wx#x*ji^t##3m*ttHS:#. 

tcnmm 

« Python^, flic open jgiu— 

e). open . ftfcTrraxftwsis. &ta, 

input - open('data', 'r') 
output = open('/tmp/spam', 'w') 

open#*6»ii?tf (/) 

#a*««*#**&*«. 

»«**»*+#«*»*#« “ir («w string). in*xfm@##*8«r 

python 
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milk open mm>m&mm-'t'g®.. sffe#jALtfj«5i;s’rb\ 

u mmWffW' (universal newline) M 

UNIX 3fl^, Windows 2rj£, SMS (*M) Mac 3fr5*;„ Mac OS X 

UNIX, <BMac OS 9 

*Ff SP^MMS UNIX ¥6 (non-UNIX-like platforms), 

jsamsafUstwjiw^jKisiE#*. 

python »ire**^'MTfs*isiB, 

fiSflcfc—MMIS UNIX *St*t>8Wt+«StiT?F-^S:#W. 
Python ft&£«g(:&¥ff*0rJStt “\n" 

4MWrfl» Python tt»A 

“\n” fls*frttJHSie. 

me. aiWMtTAta. close arttfcSjMjcane, 

**#«*«**: 

input.close( ) 

(SSiSKlW Python *&**#l«#&a:&BP*Pfl, ffiKffiM-fiSSW 
Python $31, tMtl Jython ft IronPython, Python & 

ae?«. ^a^Aaih-fiXfflwtrwwxftxt 

fcdalfrtfflf*. l£®. BP J— 

SM##. #0Jfcffl»it. 

write 

output.write(s) 

«*n**-^»*. a output jMXMKMBrtl. *m*F s $, a 

output UUa*«^jT?FWBtM#. Pl'M^s^fficS^W. Xtta*;«ffc»-4!MiS 

A^TiSM^S, tta flush, writelines, 

em#»'t5 s « ! *fl s W 3 9A. *&. write 

ALX#4>«WR«itiei««3fAS:#K#iB., HJkS:ft»»w^r 

readline 

*«». 
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while True: 

line = input.readline( ) 
if not line: break 
process(line) 

ft python eaiftes 

*fi7. readlines M, 

for line in input.readlines(): 
process(line) 

readlines j5rttH*ft*art»jB»fflW1f«T^fi*ffl.***###**, readlines 
lMiiJttft±). ftaftW Python *, *WM*-fr 

*4ts, 

for line in input: 
process(line) 

?rwi**s:#t*w-s«*5fwww. wsi 
MftfflzLaffl*^«^ww«T. jjTcau##, mm 

RHiMMI read jjrft. read &ttRffig[9Xft>P0r«*J$ 

^read«^A-^e»#»Nft«ffl^, N'HTfr (*# 

®*»£M^ir»'H ; N). seek m tell 

ftfflo 

TOSttflaiStt 

M.*IH*, Python Xt£fHS£lMM*S*. ft iff. ttfftflONfttftttftV&ffl. A 

python x#i#«W'h**irisi: 

fitiEft, Python «P**±«F¥ftW. 

it®, isw-jRfwwac 

fftigfr*4H^Fft±. R«3MW8 A£#XSdSI g#tflgS±. S-fiSPSaAflSM-— 

4T Python 

35ft, Python WXftttaSSPftft^WRftMfflTHaKWWaXft. 

1 st. *fi5±, 

Wtffc. Site, 

r* g #5pf^seT*MWt(MX, Hsif^rnTra a ftifiaEfr. 

It®, «*#««**, #A-^a»**fca*IA 


5C# 
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def scanner(fileobject, linehandler): 
for line in fileobject: 
linehandler(line) 

Python (sys.path) 

“sm” a, 

from myutils import scanner 
def firstword(line): 

print line.split( )[0] 
file - open('data*) 
scanner(file, firstword) 

sJttfcit. hhihr#. iwn**7— mBiMmw&ft&ft. nm&m, * scanner 

m stnngio mu, cstriqgio. . 

from cStringlO import StringlO 

from myutils import scanner 

def firstword(line): print line.split( )( 0 ] 

string * StringlO('one\ntwo xxx\nthree\n*) 

scanner(string, firstword) 

StringlO ***&*«&##*. BPjfiBPffi. 8rVk, icanner &*#+«-**#*# 

&£XMWSMlfito scanner 

HEBttXf*. J&TXaaffltt. 

scanner #J§1#J|£Q: 

class MyStream(object): 

def __iter__(self): 

# 

return iterd'aNn*, 'b c d\n']) 
from myutils import scanner 
def firstword(line): 

print line.split( )(0] 
object = MyStream( ) 
scanner(object, firstword) 

S scanner J 

«*. python 

a^6<Jffl^^B!«5Aa, -'h shelve 5tfjfc, -'h SQL -15. XML S.% HTML, 

socket^. scanner 

$.%M7a, euu*g«n«*ftiraaTfr£. 

»4kaxifaw#aiftST** 
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-fcMD scanner flfffc Python *f», MSP, Iff# 

aswrt#^. ##j*jn*fl^-*#£aa@win c •& c++wir*, xtjft&wjesi 

Python C++g|«. Python 

ft»JWr7-*i£«*f»RiStt. 

python 

fflsto python W(ft A. 

«. ^*tSg^^f'ja*if4t7o Python |*7ii«tt»fMI«tt£:2:*l*. £*^77 

2.1 aw*# 

Luther Blissett 

IMWILXfl'f »»*«»». 

Mtexm 

all_the_text - open ('thefile. txt •). read ( ) * t 

all_the_data - open (' abinfile',’ rb'). read ( > t —iftW^C # *P ft #f # *E ® 

*7^ew., 

Rjh-exawxftJMidSfflrt#. #^7. 

file_object ■ open('thefile.txt') 
try: 

all_the_text - file_object.read( ) 
finally: 

file_object.close( ) 

Try/finally «-6j, ffiftffl 7»*®ft?. H3&tl*rWflHEXfW** 

*«, W*ft*JR**47r«l«. 

*fBf^. *&. &«* python ftftwmmm 

SHM—'NlWai#** 

list_of_all_the_lines * file_object. readlines ( ) 

&#**«**?****»** ‘vn’ n*, 
j£. tfciPs 


3C# 
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list_of_all_the_lines = file_object.read ( ).splitlines ( ) 
list_of_all_the_lines = file_object.read ( ).split ('\n') 
list_of_all_the_lines = (L.rstrip('\n') for L in file_object] 

for line in file_object: 
process line 

line = line.rstrip(’\n') 

sE#, (Wfiw), ■%&&&&&: 

line - line.rstrip( ) 


open MT-A' Python MXf**m (£Ah 
f.ie amxfWfc). toxf&tfitmja read 

split splitlines 

&PmS&*fX#*t*iR!ffl readlines, 

Aha. 

«mi:»5ttxft*t*fiB«sfSM<i. MB*Tnaft«nw4ta#, 

tfcin list sag max. 

& UNIX UNIX Mm#, tthn Linux, Mac OS X, 3&££ftfl BSD X*X 

£ Windows ft«tt Macintosh ftffff 

*«S*W\n\ ffifl-SIfiWftV. Python»*!* 
g^ttTF-iSftJXfW, ffJtQJftftiff Python, #7i£ 

JlJ&'hSW, j&«fl?iiW»openWKIi:^#ft. UNLX ¥6±. 

iim&fiK^X^XftftrafflXttS-^tf^ttt, 3«a3Mg¥fr± 

aw, 

*S\m open WIS-^JRiftSAW, 
«Saffl»ffW«r<fc. aih^Bjiy.e*ltfe« Windows. UNIX (&&MacOSX), 81R 

KffeM* Macintosh ¥&±£ftX#. 

Giisfr. 
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open gread Ufe, tt*Kfefr3lE+»tiiM*-'MtW 

So pythona*»jii#a#ipiit5fe*gifflttit«, 'eaaayewi*:*:#. 

mm, 0P eni te 4wa*#jg-^45?. a#afc£j*TAt3a. «r 

BPffi 

gffi Jython, IronPython Python «T 

tt£tt&gaiai|fc, ^MSMSfCSS Python CPython&ftaiftfTlil'Ifc). % 

try/finally if^J, 

file_object = open(•thefile.txt•) 
try: 

for line in file_object: 
process line 

finally: 

file_object.close( ) 

&*, open WWfflScAfJ tiy/fmally try (&&»£«#JE 

w««). aia. 

tiL&Gftz%mi±Mfrww%mT fiie_ 0 bject 

file_object.close()„ 

aff*S±W. 

mi, -***£#**. 

file_object - open(’abinfile•, 'rb') 
try: 

while True: 

chunk - file_object.read(100) 
if not chunk: 
break 

do_something_with(chunk) 

finally: 

file_object.close( ) 

»iead*t6f$A—'h#*!*, ft«T read ;frtt.R**T N (MP, 

read 

(generator)„ IfcfflHIMMSiEft 

(generator) « yield 

try/finally try 1*1*. try/finally »m 

def read_file_by_chunks (filename, chunksize=100) : 
file_object - open(filename, 'rb') 
while True: 


*# 


61 


chunk = file_object.read(chunksize) 
if not chunk: 
break 

yield chunk 
file_object.close( ) 

— 0. read_flle_by chunks 

for chunk in read_file_by_chunks('abinfile'): 
do_something_with(chunk) 

for line in open('thefile.txt*, 'rU'): 
do_something_with(line) 

■. 

f ile_object = openCthefile.txt', 'rU'): 
try: 

for line in file_object: 

do_something_with(line) 

finally: 

file_object.close( ) 


msvm 

^2.2^, Library Reference IP Python in a Nutshell |*|2i open 

2.2 ^A3t# 

Luther Blissett 

1i£ 

VrM^A.X*Wi.% |J *. 

M'Axm 

openCthefile.txt', 'w') .write (all_the_text) # 5? A*.*?];*:*;*.# 
open ('abinfile ', 'wb'). write (all_the_data) # ^A#«Sj — 

c i ose m 
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xmm. \m, 


file_object - open('thefile.txt', 'w') 
file_object.write (all_the_text) 
file_object.close( ) 

ftWJ) + , %ik, writelines (^Wm.X'kX, 


file_object.writelines (list_of_text_strings) 

open('abinfile', ’wb*).writelines(1ist_of_data_strings) 


(tfcW-join) &mm Write 2fA, 

4>^A, {SiftiWritelines St 


Wife 

Sffla-'NHTSAMXtt. &£4?open OStftttWfc) “w" & 

/fcifr3?A:fc*K*, l£# “wb" a#J»*. S4fc*HSAlif**WR:a: 

fMW«. 2.1 

RS***^#**#?****!, Writer writelines BP nj. $ 

•f* write S«5**7^ 

ax^, close 

M»«, writelines 

* 4 *# 5 HB:*SA. tMBS-^ft. BP, 

writelines -fctt 

*0r*tt*SAXft, tffltfc^fAWSSSaf-S. tt- 

EJM. 

“w” (S “wb”) fcSflW-'MCttSSSAttllttBtljS. 

WSfttTJFitJgfflaSRI. #*#&&»*& 

mmjEmwmmzfs, “a" (g “«*-) &w*tmxi*. ®r-ssw»» 
flSSTBrAW^JtfR-^^nwafrSBiW^A#^, ja* 2.8 IT+ffifiJM “r+b" j£ 
jr, as*»±&awaiSJi)i't , *#fflw— 


M£3S*4 

S5 2.1 ^?i Si 2.8 i Library Reference fO Python in a Nutshell 4 1 ATrtM open E§$t^lU 


£tt 
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2.3 

Jeff Bauer, Adam Krieg 

mmwxw «t> a -+. 

MXJrm 

replace TKWttlPSiftM.-'t' 

(Jdtt*®$S:A) %&»«, fcJg^A-'NflgWXtt (■£#*$?&): 

# !/usr/bin/env python 
import os, sys 
nargs - len(sys.argv) 
if not 3 <*= nargs <= 5: 

print "usage: %s search_text replace_text [infile [outfileJJ" % \ 
os.path.basename(sys.argv[0]) 

else: 

stext - sys.argv[l] 
rtext - sys.argv[2] 
input_file - sys.stdin 
output_file - sys.stdout 
if nargs > 3: 

input_file - open(sys.argv[3J) 
if nargs > 4: 

output_file - open(sys.argv(4), 'w') 

for s in input.file: 

output_filo.writs(s.replace(stoxt, rtext)) 

output.close( ) 
input.close( ) 


ttife 

7, *rff-*WI!®M&*lS? “shebang" (shell ffffi*. SAPA 

*eMHBfr*-* shell **fT 
ts^+o saAt&gf tisAXtt- 

HTMXfK 

Da^^mm^miWLAmmAX^ (-#*«*». %-<m%)&TWRz 
jew. 
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BLtWrt#. 100MB MS&asa ioomb w 


output_file.write(inpuC_file.read( ).replace(stext, rtext)) 

jEjnfammmtb, 

M£3S*4 

## Library Reference ^fl Python in a Nutshell open @tfc* 

M replace 0 

2.4 juAfttf&atfgjewfi 1 

ijf: Luther B1 i ssett 

Python $S?6# linecache 62tff^: 

import linecache 

theline ~ linecache. get line (thef ilepath, desired.iine..number) 


St&'N£#MW, linecache Python MSttffi-S 

tffctt+Wfcfifratfr^ltcaWlllt, linecache ft&JWffl, linecache 
fi«tt Slff. ^WWfflltftttcleaicache 

checkcache, 

linecache frtt. ffi4fc 

ff. linecache Sn£&SP#«Itl&&^£Klg 

def getline(thefilepath, desired_line_number): 
if desired_line_number < Is return '* 

for current_line_number, line in enumerate (open (thefilepath, ' rU ’) ) : 

if current_line_number == desired_line_number-l: return line 
return '' 
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enumerate M. 0 WJ&itfft. Hit, desired line 

number #»/* 1 tfifttm, 1. 

mm 

#5L Library Reference fP Python in a Nutshell ‘P £t<J linecache t Perl Cookbook 8.8„ 

2.5 

Luther Blissett 


M'&um 

WfRtt-ktox#, , mmi-mm 

WivJSHPhl. «&£{**&£*$*thefilepathJfiig. 3B^I5«Stt*«*aMft«»T. 

count - len(open(thefilepath, 'rO').readlines( )) 

x^f *#*«*#. xs&kM. 

count - -1 

for count, line in enumerate(open(thefilepath, 'rU')>: 
pass 

count += 1 

ftUftfrttJMWE* “W “W, Windows ¥6), 

count - 0 

thefile - open(thefilepath, ’rb') 
while True: 

buffer - thefile.read(8192*1024) 
if not buffer: 
break 

count +■ buffer.count('\n') 
thefile.close( ) 

i&open *i*4Ka*a#. m&mwMm., windows 

±MgfTXriBaifctt«. 

Wife 

ion* unix 
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UMn. iSit os.popen), fig. ft*? 

»#££«*. Ktt, 5Pf^iPS*/J'tkR5i^WX#, 

SIrtff+SdMfifcfBfJMWrS. len 5ft readlines 

(ft®. /LW^I*, XtT^WAfiM+Atf-JMl 
*«). aft*«f^flwrswt»«^acifesis. , aa»c 

ffifia > HagiS«r®*JR, ®*X»K£|S]«J1L, ASlrt# 

tSa4-^*SW^Ait»t)L±, 256MB APS® 

<*£«—*«*»«& igb^2gb Mutft, **a'(>a:‘ta8>t i i?i6S:4w<»«. * 
aass^ffl wtMe**a*r-s**. (-aaiMf3Mtft«*M*ft*ffi*T4fcaa 
Jart#&ft£fi£ffcllfe33f§£) fflt»JF*4t3:a:#5ft&. 

3Mf*. &£*?-*. rta«l enumerate B@»&gtri+IMT#C, Ailifcffi ft *?$«&« S2. 

tti+frK'f’ftt&trtt, JM*ir#=**fca;frJCWJB». a«T 

Perl Cookbook 8.2 1?ft#—T). 

ssm, Attf&FgSP***. 

lffi)$®i4tfS*S'JiS. ft®. W^*fiM*^*/J'MUNIXsyslog£#, 18MB B&£- 

.6, 230 ooo ffX A: 

[situGtioni nuc)$ wc nuc 
231581 2312730 18508908 nuc 

bench.py: 

import time 

def timeo(fun, n=10): 

start = time.clock( ) 
for i in xrange(n): fun( ) 
stend - time.clock( ) 
thetime - stend-start 
return fun.__name__, thetime 
import os 

def linecount_w( ): 

return int(os.popen('wc -1 nuc’).read( ).split( )(0)) 
def linecount_l( ) : 

return len(open('nuc')•readlines( )) 
def linecount_ 2 ( ): 
count = -1 

for count, line in enumerate(open('nuc')): pass 
return count+1 
def linecount_3( ): 
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count = 0 

thefile = open('nuc', 'rb') 
while True: 

buffer - thefile.read(65536) 
if not buffer: break 
count +* buffer.count(' \n' ) 
return count 

for f in linecount„w, linecount_l, linecount_2, linecount_3: 
print f._name__, f( ) 

for f in linecount.l, linecount_2, linecount_3: 
print "%s: %.2f"%timeo(f) 

Ofc0r 

fflfci. timeo. SWft 

(situ@tioni nuc] $ python -O bench.py 

linecount_w 231581 
l±necount_l 231581 
lin«count_2 231581 
lin«count_3 231581 
l±n«count_l:4.84 
lin«count_2:4.54 
linecount_3:5.02 

wmmw. mm. 

-a*IHfl*r*M+AtUWl. Linux *fr**). 

ft, 

♦#*»—**i9 Python 'Mitt, timeit, 

a. timeit, aas^rtt. vmmE&M.pjmM . ® 

SMtt timeit «ifcifcS&£ Python 

*£-¥-. J»B*. «a-t«^+aaWffltimeiHfcJHll^W*IC. 

m*s» 

Library Reference #1 Python in a Nutshell ^ rt 5S enumerate ® , os.popen 

l IhR time ffl timeit #|:4fei Perl Cookbook 8.2 0 

2.6 

&tH: Luther Blissett 
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-A'mT&mn, R—A-wuMam-ft 

for line in open(thefilepath): 
for word in line.split( ): 
dosomethingwith(word) 

for®W(g£Tif£-3MI^M^tt, (fnUNIXg# wc-#)„ to 

a^ra«ffljEjw*is«. tfcto: 


import re 

re_word - re.compile(r"(\w'-J♦ ") 
for line in open(thefilepath): 

for word in re_word.finditer(line): 
dosomethingwith(word.group(0)) 

&JWW£.SU&#3«?#, 

Wife 

Mi®g, 

def words_of_file(thefilepath, line_to_words-str.split): 
the_file = open(thefilepath): 
for line in the_file: 

for word in line_to_words(line): 
yield word 
the_file.close( ) 

for word in words_of_file(thefilepath): 
dosomethingwith(word) 

-****««**»tc* 

(generator)), for 

W5&&WBP#. SftJftt, aft* 

aaPython MiStttS, 


A# 
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mu^mr, fT3;««a«-j«*aw^c*MafflT spin # 

s, it®, ®*3mimijEjcii&i&£*tt«]. 

«J l^/$f words offile W®—: 
import re 

def words_by_re(thefilepath, repattern=r"[\w’-)+"): 
wre = re.compile(repattern) 
def line_to_words(line): 

for mo in wre.finditer(line): 
return mo.group(0) 

return words_of_file(thefilepath, line_to_words) 

as. «H*»aiT-#K^iiilSAWjEJII*a5tSA. 

nwwjgjsc, m&s 

*«-**», 

m&vm 

3? 19 Library Reference ffl Python in a Nutshell + 

re fttfe. Perl Cookbook 8.3 0 

2.7 

Luther Blissett 

»«***+*-*«*, mj.se 

(lES 

#. Hjfc, 

it®. ®***HB*-fc** 48 7 

thefile = open( 1 somebinfile 1 , 'rb') 
record_size - 48 
record_number - 6 

thefile.seek(record_size * record_number) 
buffer = thefile.read(record_size) 

ft*. *«fcfirecord_numberS6 : 0 ?F®9Ei+. 
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x^3t#o %Tmw&-&. ^ir»ajwft««««*eek3:». & open mr- 

+ “rb” 

jEgcf&XmXKZM, seek ft) read Jrfc - 

ftHkft seek^MiTTFX#. 


Library Reference ft) Python in a Nutshell c f i Perl Cookbook 8.12„ 

2.8 ssfum^wst# 

&i#: Luther Blissett 

4|t«8«iK+*-<Ha*, KM.® 

aug^afijx#*. 

ttHjEftttffil, JMnTfW. 

import struct 

format_string - '81* # 8 't' 4 ? 15 #$ 

thefile - open('somebinfile', 'r+b') 
record_size - struct.calcsize(format_string) 
record_numberb 

thefile.seek(record_size * record_number) 
buffer - thefile.read(record_size) 

fields = list(struct.unpack(format_string, buffer)) 

♦ iftftitJf• «t£: 

buffer - struct.pack(format_string, ‘fields) 
thefile.seek(record_size * record_number) 
thefile.write(buffer) 
thefile.close( ) 


ttife 

flia, 49&iE»WifeflE*- > f^S«ifcW#Sfls ! ? E flF«l»*®A. 

tMn, “sr, ^ 


x# 
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StfcfKW'—t- Python int 65 #fei«f>. 7'7, 

fields $**U&£»7^ 8 Si*, struct.unpack igBMg—f~7C*I. 

fields$®. mm 

m^&nsvm&mwmm&. mat, m& Reids ww 

*, m&Mvm*i&+m*6iH£x. xtiZ'h®i?mw, m 

**«*»»**■ 8 7S&, “81” ft format_string 

sbucLpack Jt&llkttl##. . 

record_size*record number : 

thefile.seek(-record.size, 1 ) 

f«*» seek (i). (it 

*fc. Hfc»m7lll-+#*-'MMI>. seek »KtUMbSr*ft 

iOTttifr *eek ft»“'*'#»{$ 

't'o 1&, 

seek£MfT7F:$C®, write — 

SJF«ff?f75;® 7S***#), fcfcfBXftiiffi, 

tt#JME*rft*«0rtt. IS)l#til®Si7#fc#KiJ?#, 

(HBtaifrafPSf). SIES^ii^ open w “r+b” &t#gtftftJS. 

(*t7 UNIX fq|H UNIX £@E, “b- Sfcfrtf^fi&fSft, (§S3;7?SWr, 

M. sfffl. &£&78P#®##;*«ft, tfcSn Windows) $P*#* 

mttxftxxmtm, lira# open «*-*#»«£* -w+b\ asm, 

*ftj£/A*a&a. («a “wb- tm, 

«. «js-^«xfl=), m vb- xtttnfxnmxm. 

7a, S£H«&«*ft3mi4tii#£, 
“iSsSI*#”, 8£M7^-7 “»«£#” *ft**iB*ft£«*MI&*ft 
ms. &#&gft7£fcis^ft2r5SB&7*«tfiT, ®s«a*aism®56<jM^. 
ftn4-, ^xml@^), »««, P7 

ft]*®, ttP§til7&ifti5&*£, R«*M.*5IS:# l t I «IRl&iHfeit record size 
®, ##&!*&%&&&&& thefile.seek, 7**tt*HrWfefr*0ffttftIB#, g Bit 
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M£3S*4 

Library Reference ftl Python in a Nutshell struct ; Perl Cookbook 8.13 0 

2.9 jyuip 

PaulPrescod* Alex Martelli 

#«Jf5iJ«&±o 

zip python npm* 

ttrsawx#: 

import zipfile 

z - zipfile.ZipFile("zipfile.zip", "r") 
for filename in z.namelist( ): 
print 'File:', filename, 
bytes - z.read(filename) 
print 'has', len(bytes), 'bytes' 


Wife 

python figiLfg^ai zip xfttwtt*. *&&& 

4ta&fi “Stigifr. zi P fiie.zi P 

zipfile ap zip X#. ft*, WEfli r 

«&#«. M^Pftrb, S**rb#ig*igg«lft (#»]*£ Windows T). *tT zipfile, 
*e«rtS*5 open trtfcWUR rb. r #SgoTl^ 

zip Xf*. Zip £*****-« Python && (tfe.BP.py ft 
#-pyc £ft). (»*) £«=, nJli(ffia^X#W^g}raAfiJ Python 

M sys.path *, import i§'fcj*#A*tTS'T- zip 

*«, aHJfc-'tafete-w. #m. 

import zipfile, tempfile, os, sys 
handle, filename = tempfile.mkstemp('.zip') 
os.close(handle) 

z = zipfile.ZipFile(filename, 'w') 


*# 
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z .writestr (' hello, py', 'def ? ( ): return "hello world from "+_file_\n') 

z.close( ) 

sys.path.insert(0, filename) 
import hello 
print hello.f( ) 
os.unlink(filename) 

hello world from /tmp/tmpESVzeY.zip/hello.py 

Python M. zip ti[fi 

Writestr Zip a, 

&«, /a zip m 

gfi/tmp/tmpES VzeY.zip, 

a^Ntti^iB], j£@e) *<*«>&. heiio 

4 1 . _file_ ^J-fHa/tmp/tmpESVzeY.zip/hello.pya a#— 

At “s*” m zip *^gin±{a7 zip heiio.py tm 

/Azipx^^A^, «-s 

s&m. zip *fWA*ifeMa»MM4. wgftx&m open «»#trw-i' 

*»*Mt#^A zip Python zipfile 

M£i»A^zip:£#*^A«lfeM5S**. iS#fr* 16.12 Tf. 

UNIX, zip £tt#A«#ifmi,*Ql*l®« Windows 

m&m 

Library Reference ft I*ython in a Nutshell ^ zipfile, tempfile, os, sys i ATlB 

gXfWttrt#, #E# 2 .nl!r, 5 g£#AM zip #Em I6.12U. 

2.10 Aba^ff^^^zipS:# 

Indyana Jones 

art^fi-7-zip x#, w^^a^zipAw^w 

m'&n m 

fi£Xta#ra®. IEfi Python cStringlO 
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import cStringlO, zipfile 
class Zipstring(ZipFile): 

def _init_(self, datastring): 

ZipFile.__init.__(self, cStringlO.StringlO (datastring) ) 


—itm zip blob -£#*@7 

tejsmimmmik zipfile jt?f 

ftcStringl, ^eStSifeS(fia^«T. 
cStringlO 

£-2fffi. 2WPifflJEcStringlO.StringIOW^ag-^S;#^3li, ft»7^AtfcS8, 

Python *£X£tt*33ft£4Mtitt 

-edHe# 

7TIE5ftM 

&/$, isitttizM&T 

(ttftn ol'ffiW iftype(x) isy, 

W if isinstan C e(x, y)). tfcftD marshal, “»£” 

fi zipfile mifiStt, GT'S£tS04m&. 

PythonPython®* CPython) *|B], «J(Jg* 

cStringlO ««l. «ft«*18Bittc. 

MMM, Python & 

Python mtm&l&TrShi&amM (tfcjffl Jython, m Java JVM 

±) lX&£SM£W (tfcftlpypy. ffl Python ftA7*£«l||«l&ft. BUI IronPython, & 
Tatf isfTfflifcRM.NET CLR). S'lffl'6, Python StringlO t 

Python Wig* Python £%»). 7£Sfl7*H 

cStringlO --ftwyim CPython Jt*&#). Hffeflfc 

f#0t—"F import ig-fij, cStringlO, gfc^A cStringlO, flD^iSW. H'J-I^A 

StringlOflsfctt#. tiOD, ftWTOfrfMOM*. 

import zipfile 
try: 

from cStringlO import StringlO 
except ImportError: 

from StringlO import StringlO 
class Zipstring(ZipFile): 

def _init_(self, datastring): 

ZipFile.__init__(self, StringlO(datastring)) 

&&&&%&, agfWSraiX# Jython **fl«S£«f*+Ite7. 
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Library Reference fP Python in a Nutshell zipfile #1 cStringlO HI#! ; Jython I^Mif M> 
#JE http://www.jython. 0 rg /1 pypy http://codespeak.net/pypy/; lronPython W) 

{§M0 .HL http://ironpython.com/ 0 

2.11 tt&tiWJBga-l'fEfttt tar 

Ed Gordon. Ravi Teja Bhupatiraju 

star . musmm ?w gzi P 

bzi P 2 

Python urnm#} tarfilc tarfile. 

TarFile.openB'jar^XWW. ftW«S«®W£E»^r^BP"!. lt$P: 

import tarfile, os 

def make.tar(folder_to_backup, dest_folder, compression®'bz2 ') : 
if compression: 

dest_ext ■ 1 .' + compression 

else: 

dest_ext - '• 

arename = os.path.basename (folder_to_backup) 
dest_name - '%s.tar%s' % (arename, dest_ext) 
dest_path - os.path.join(dest_folder, dest_name) 
if compression: 

dest_cmp - 1 : 1 ♦ compression 

else: 

dest_cmp - '' 

out - tarfile.TarFile.open(dest_path, 'w'+dest_cmp) 
out.add(folder_to_backup, arename) 
out.close( ) 
return dest_path 

Wife 

^WftBftmake.tarfifil-^fllSffia^StM##:. 3W# “gz” gap BE 

m, #w.mj«s “bz2”, ^£bzi P 2ffia&. mmmm. 

mmm gzi P bzi P 2 magw. \^7^m\x^r 

.tar.gz l£.tar.bz2 Zft, “w", “w:gz” ft “w:bz2" * 


76 


* 2 * 




tarfile.TarFile.open,, 

&Topen£*h HI tarfile-TarFile H«T(classmethods), 

«sseopen*^-®Mfg, 

m§«. ba P 2t&'smffl 

bz2open Jfcffft open 0 

-Rmm^T tarfile.TarFile «—**«. #.§.&&*# & 

-f-^tflJW add 2r»#^J80r*r*ITMIfe. folder_to_backup £ “g 

9tmVk» add recursive=False &£R«tUf$iiiB*Ai:8tt. £ 

add £)g, maketar g»fiKM»tj?Sfc£*« TarFile tar 

xfmg. &mattBmn#£tmw&aa/Maa.. 

**»» 

Library Reference ‘f’ tarfile UtiftfKjilS. 

2.12 Windows 

&i$t: Hamish Lawson 

4 Windows ¥6±, ffc*aJB-»lW»ig dfcin-*H>i> JStiSB stdout +. 

Python (Windows) msvcrt tg{£ J setmodc Bg$(, "I 

import sys 

if sys.platform == "Win32": 
import os, msvcrt 

msvcrt.setmode (sys .stdout.filono ( ), os . O^BINARY) 
sys.stdout.write ff 

Wife 

EtjTUNIX#* (Jdc^P^) K#:£*fq-&(&!#:£, Windows+«JMt 

#^A-2E®Hjc«, fcfcinffitt, (It 
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$n, cgi a5A=a«»*w®fiisiw*'Mq*, a^python® 

#8UC*«A1T?F sys.stdout £###>. 

BivAftMtii'S-ft&m-u vA—mfam&fnf stdo*. ttm, fttiMMaaftM coiw+ji 

ff« Apache web 0g#?§*, 

#! c:/python23/python.exe -u 

Python2.3 *a, 

fr^ilfT. setmode gT Windows^/! 

W msvcrt mjk , stdout aa&^sia, 

sys.stdout «sa^“a»i*sc„ 

££&*4 

Library Reference ft Python in a Nutshell 4 1 msvcrt 


2.13 fii#] C++#jf£ iostream ig}£ 

Erik Max Francis 

ff£ 

C++MST ostream («AT&##£ltt*t£iJ5, €&£ stream 

Python &Jf 

ft??***! 

python ftvmmxmm*tk (w**ttMw#**w+Ttt««rar») mfmsLX 
w#s**«®ww#f^w. ^T#«ffl-F«5tb. ftp m& c++*mmmum 

_1 shift_: 

class IOManipulator(object): 

def „init__(self, function^None): 

self.function = function 
def do(self, output): 

self.function(output) 
def do_endl(stream): 

stream.output.write('\n') 
stream.output.flush( ) 
endl = IOManipulator(do_endl) 
class OStream(object): 

def __init__(self, output^None): 
if output is None: 
import sys 
output = sys.stdout 
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self.output - output 
self.format = '%s' 
def _lshift_(self, thing): 

Python ”• 

if isinstance(thing, IOManipulator): 
thing.do(self) 

else: 

self.output.write(self.format % thing) 
self.format * ' %s' 
return self 
def example_main( ): 

cout = OStream( ) 

cout« "The average of " « 1 « " and " « 3 « " is " « (1+3)/2 «endl 
# The average of 1 and 3 is 2 

if __name__ == '_ _main_: 
example_main( ) 


Wife 

£ Python «mC++Wostreamfi<]i#?4, 

^Manipulator £ (« C++*-#) W 

$9*ffiendi 

Ostream +111)® format ftfjfeitt, self.output.write Z.JB, 


def do_hex(stream): 

stream.format = '%x' 
hex - IOManipulator(do_hex) 

cout « 23 « ' in hex is ' « hex « 23 « ', and in decimal ' « 23 « endl 

# ffttij: 23 in hex ia 17, and in decimal 23 

—‘SAtKitK C++£ft cout«something 53—SAiP^S^C*, * 

print>>somewhere, "The average of %d and %d is %f\n" % (1, 3, (1+3)/2) 

Python “l®£” (liiStCWW). C++&-ft 

c, i m python * 

Library Reference ^0 Python in a Nutshell 7 _lshift_KlA 

*S, m 4.20 Hr^^CES^printfW Python 
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2.14 @j^A£#SI;g,S 

Andrew Dalke 

(9MOTf£*a7H»socketlit 

***** 

^x^jfcwsiEa-^jsw#^: 

from cStringlO import StringlO 
class RewindableFile(object): 

*. ”"” 

def __init__(self, input_file): 

""" ^input_fileM^^J-^J^@ilW^^#X«tl' > 4 J """ 

self.file - input_file 

self.buffer_file » StringIO( ) 

self.at_start - True 

try: 

self.start - input_file.tel1( ) 
except (IOError, AttributeError): 

self.start - 0 
self ,_use_buffer - True 
def seek(self, offset, whence=0): 

. *«lfr*****tt. 

**: whence — 0 and offset -- self.start 

•• it •• 

if whence !- 0: 

raise ValueError("whence^%r; expecting 0" % (whence,)) 
if offset !- self.start: 

raise ValueError("offset=%r; expecting %s" % (offset, 
self.start)) 
self.rewind( ) 
def rewind(self): 

self.buffer_file.seek(0) 
self.at_start = True 
def tell(self): 

""" (*******> —" 
if not self .at__start: 

raise TypeError (“RewindableFile can't tell except at start 
of file”) 
return self.start 
def _read(self, size): 
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if size <0: # — 

y = self.file.read( ) 
if self._use_buffer: 

self.buffer_file.write (y) 
return self.buffer_file.read( ) + y 
elif size == 0: # 

return n " 

x = self.buffer_file.read(size) 
if len(x) < size: 

y = self.file.read(size - len(x)) 
if self._use_buffer: 

self.buffer_file.write(y) 
return x + y 
return x 

def read(self, size=-l): 

. ** size #«*>*****# 

#**-Jl*8JX#»* 

•• II it 

x " self._read(size) 
if self.at_start and x: 

self.at_start = False 
self,_check_no_buffer ( ) 
return x 

def readline(self): 

.. 

# buffer.file 

s - self.buffer_file.readline( ) 
if s[- 1 :] — "\n": 
return s 

# ft*. >ktoKXft + ik&-fr 

t - self.file.readline( ) 
if self..use.buffer: 

self.buffer_file.write(t) 
self ._check_no_ buf fer ( ) 
return s + t 
def readlines(self): 

return self.read( ).splitlines(True) 
def check_no_buffer(self): 

# *P*'nobuffer'#«*], W 

if not self._use_buffer and \ 

self .buf fer.file . tell ()— len (self .buf fer.file . 
getvalue()): 

# *fl**#*Tself+IWf***** 

for n in 'seek tell read readline readlinessplit( ) 
setattr(self, n, getattr(self.file, n, None)) 
del self.buffer_file 
def nobuffer(self) : 

— "4** RewindableFile* -E 
self, use buffer = False 





Witt, M socket thin, ffiSM. 

-^ra*WK^#«»##. ifcis^-iss^igiPixMLffi, 

4t»**fiirA. (»*Mf«lttf&*£. 

AWW RewindableFile r = RewindableFileCO^JfKJfeMJiw A 

“ITHilW:*#" W^r, M 

r «fl®f*wwiiT f, mmM&mmmmrm-ff, misi »#+ 
«#*PJ 0 ttft Jb1ft*ltt0rar*«. 

r^miHil, tiLBPfcftflTF&fta. T-^3WBRWrt#N«4r3l6aT*ff. Ifltt 

, TOftWfll r » nobufler #». 

iHffl nobuffer £jg, seek 

£#«7. 

(gSW'MK&Si, 'EM“ERROR: cannot do 
that”. XML ««*[[. “<?xml...” Wft&: 

import RewindableFile 

infile - urllib2.urlopen("http://somewhere/") 
infile - RewindableFile.RewindableFile(infile) 
s - infile.readline( ) 
if s.startswith("ERROR:"): 

raise Exception(s[:-1]) 
infile.seek(0) 
inf ile. nobuffer ( ) i 

...process the XML from infile — 

python ■. ifc&Mftttl# 

RewindableFile $0|(bound method) l&jKig* 

&, RewindableFile AX^ftj read, readlines % 

ra, ^*»eif*«M«*. »*»«#» 

6.11 *a**«*fl*Ma!8 

itfe@t$T-esaww&. 

ten a 

RewindableFile gfllfflffl, BUBRSttW&M. RewindableFile gUT tell Wffi, * 

j^TWPJWSSiwxft^wnsKfiai. $ps«£r*s<j;a:ft^3: 

tell, 5PA RewindableFile tell 0 o 
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& http://www.dalkescientific.eom/Python/W Library Reference ft] 

Python in a Nutshell •PX.TXWMSifa cStringlO 6.11 H'pFj —f- 

mxtiLWfc* g Mfttjmi? . 

2.15 

Michael Kent 

(tfcjn, urllib.urlopen jg06<j£i{fc) 

#*■». (fcfcin, * marshaUoad 

Sft). 

IfcWXf*. (*£) XfMtft. 

a», 

import types, tempfile 
CHUNK.SIZE - 16 * 1024 
def adapt_file(fileObj): 

if isinstance(fileObj, file): return fileObj 
tmpFileObj - tempfile.TemporaryFile 
while True: 

data - fileObj.read(CHUNK SIZE) 
if not data: break 
tmpFileObj.write(data) 
fileObj.close( ) 
tmpFileObj.seek(0) 
return tmpFileObj 

Wife 

♦DTJUwW^aifttfftStWaK* (BP Adapter, MMfx, Y PX# 

ftx) ft fython MttftSIE. 

Hit— 

SfiAfffir**. a*adapt.file®ft bs£»t. (if 

#tt: Occam’s Razor, ft-ftftft 14 t££ft-^:ig«^£fq A±ffcflHl±, ft-ftMHTI 

®3bp -jnxi&s, ft**#”). 


*# 
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*. ^*«#-'HS^w^r^i«a*s»acMxt^B*. &®*t$M&s?Mfitmwmt%i.. 

mm***, «wft«^woR». 

»*» 

Library Reference #1 Python in a Nutshell H 3 tempfile fU marshal 

rt#. 

2.16 iSffigftW 

Robin Parmar. Alex Martelli 

“St", #««*»*SCJSftWWW* 

#¥cfe2r* 

Python os *($£$*£ (generator) os.walk 7 * 

import os, fnmatch 

def all_files(root, patterns*’*', single .level=False, yield_folders=False): 

patterns - patterns.split(';') 
for path, subdirs, files in os.walk(root): 
if yield_folders: 

files.extend(subdirs) 
files.sort( ) 
for name in files: 

for pattern in patterns: 

if fnmatch.fnmatch(name, pattern): 
yield os.path.join(path, name) 
break 

if single^level: 
break 


ttife 

OS.walk *a, os.walk 

, sf (mm j 

* 

HTftWMJIIwT. aa^ os.walk 
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fiimatch «. 

(S«ff^), iHWffiMtBXM, ttin UNIX 

r». fhmatch m&mmmM. *Tftjg*+*sc. "Tm*** 

#”Bfnisg£*. as, a*iwi{*^4:*^*«ww-a5». 

l«m*#«*lM/lnip Python » HTML 


thefiles = list(all_files('/tmp', '*.py;*.htm;*.html’)) 

(ttia. Mfftrep&in). ^«»4fe3#A-^W*. «r 

an.filcs WSmafT»JF#fP: 

for path in all_files('/tmp', '*.py;*.htm;*.html'): 
print path 

tt*4*M¥fc***W*«, W.&4tafe#Sr*EI!*<MS, 

MBt«W««TA. tttt. a “*.[Hh][Tt][Mm][Ll]” “*.html\ 

#ijf Library Reference ft Python in a Nutshell a ftfj os.path, fhmatch $5#!, PAS os.walk 

2.i7 £sa#+at**ttrs« 

*i*h Julius Welby 

wr»«scja^-#r®«. 

ffl Pythonos.walk BSaWftrWXa, tt#3EW###ft. 

import os 

def swapextensions(dir, before, after): 
if before[:1] !- ' . ' : 

before = ','+before 
thelen = -len(before) 
if after[:1] !- '.': 

after = ' . 1 +after 

for path, subdirs, files in os.walk(dir): 
for oldfile in files: 
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if oldfile[thelen:] == before: 

oldfile = os.path.join(path, oldfile) 
newfile = oldfile[:thelen] + after 
os.rename(oldfile, newfile) 

if_name_=='_main_' : 

import sys 

if len(sys.argv) != 4: 

print "Usage: swapext rootdir before after" 
sys.exit(100) 

swapextensionstsys.argv[1], sys.argv(2], sys.argv[3]) 


Wife 

gfrJSA.6. 

mmxnM&imffT 

*TM: os.path fSSf, figffl Python 

m&mw 

http://www.outwardlynormalxom/python/swapextensions.htm 0 

2.i8 

ChuiTey 
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import os 

def search file(filename, search_path, pathsep=os.pathsep): 

""" Xft """ 

for path in search_path.split(pathsep): 

candidate - os.path.join(path, filename) 
if os.path.isfile(candidate): 

return os.path.abspath(candidate) 
return None 

if_name_-- '_main_' : 

search_path « '/bin' + os.pathsep + '/usr/bin' # ; on Windows, : on UNIX 
find_file = search_file('Is', search_path) 
if find_file: 

print "File 'Is' found at %s" % find_file 

else: 

print "File 'Is* not found" 


Wife 

python 

jsjs 2.201*, *pyth 0n 

X#, 2.19 Ur, 

aEtr#*W1IUFWa*^*«^®SC. 

itfe return None Python ifTig® 

None. return ®*J, S 7*S*t!l#J» 

search_file WJSfHKW**. 

2.20i 2.10 1 Library Reference ft Python in a Nutshell 4 1 os 

2.19 «stgswa*»g!fp«! 3 ii:#ttA# 

Bill McNeill. Andrew Kirkpatrick 

»*-+#**« 

*¥<*:*& 


X# 


87 




import glob, os 

def all_files(pattern, search_path, pathsep=os.pathsep): 

. """ 

for path in search_path.split(pathsep): 

for match in glob.glob(os.path.join(path, pattern)): 
yield match 


ttifc 

tMn, PATH + “*.pye” 

print all_files('*.pye', os.environ('PATH'J).next( ) 

for match in all_files(•*.pye', os.environl'PATH')): 
print match 

print list(all_files('*.pye', os.environ['PATH'))) 

«*» aii_f.ies §B#&m i*. nurnnm path +mim6EKma; 

Wift. mst, (ns—t-). mmm 

if_name_— 1 _main_' : 

import sys 

if len(sys.argv) !- 2 or sys.argv(1).startswith('-') : 
print 'Use: %s <pattern>' % sys.argv[0] 
sys.exit(1) 

matches - list (all_files(sys.argv11), os.environ['PATH'])) 
print '%d match:' % len(matches) 
for match in matches: 
print match 


m, 2.18 Library Reference fP Python 

in a Nutshell os #1 glob 

2.20 £ Python MJtSRKS^tt*# 

Mitch Chapman 

Python (ttftn Glade^S*#. SQL««fnffltt) 
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I >AR Python ft (Python package). Python ft« 

MX*m 

a!ft 4 Python £Kj sys.path 4 1 #KXf4 : E£S^: 

import sys, os 

class Error(Exception): pass 

def find(pathname, matchFunc=os.path.isfile): 
for dirname in sys.path: 

candidate = os.path.join(dirname, pathname) 
if matchFunc(candidate): 
return candidate 

raise Error("Can't find file %s" % pathname) 
def findFile(pathname): 

return _find(pathname) 
def findDir(path): 

return _find(path, matchFunc=os.path.isdir) 

Wife 

Hs8*W Python Python '• 

python 2.18 juawiw 

python s*. 

2.18 Tj * Library Reference ffl Python in a Nutshell W os [*1 ?? o 

2.21 Python «SRKS 

Robin Parmar 

m&iU'MfttT python m% 

M'**m 

HUMHMM: Python M sys.path *■ “B*", 

def AddSysPath(new_path): 

""" AddSysPath(new_path): Python W sys .path J#in—-f- “0$’ 

sys.path + T. fflT'&ft 
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3^0 1 -1 && new_path ^0 sys .path + T 

already on sys.path. 

nun 

import sys, os 

if not os.path.exists(new_path): return -1 
I Windows Jt**S**«ft, 

# Windows Tt 

new_path = os.path.abspath(new_path) 
if sys.platform == 'Win32': 

new_path = new_path.lower( > 

# 

for x in sys.path: 

x = os.path.abspath(x) 
if sys.platform == 'Win32': 
x = x. lower( ) 

if new_path in (x, x + os.sep): 
return 0 

aya . path. append (naw__path) 

# new_path & sys .path 

# sys.path.insert(0, new_path) 
return 1 

if _ _name_ _ — ' _ _main_ _' : 

# 

import sys 

print 'Before:' 

for x in sys.path: print x 

if sys.platform ■- 'Win32': 

print AddSysPath('c:WTemp') 
print AddSysPath{ 'c: Wtemp') 

else: 

print AddSysPath('/usr/lib/my_modules') 
print 'After:' 
for x in sys.path: print x 


Wk 

python <&«*]*#***-* 

*B3*, Python * 

sys.path 4 1 . 

sys.path M'i'Pm. m sys.path.appendttfrT. 

-f-appendPjUgffj^iKimport 
m. immtkjrm&i*, WlUS»m sys.path.insert(0,..., 

B import „ 
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BPtesys.path*#£Sg, W B 3*»*/M?iSSiDa£*, *«#*** 

7, Python m import , ■££ g fiS, inl^& import 

H*»*£a»M8* own, ratt7JA$>a*. 

«). atl^»itWfib-ifii/M*ttttl6ftifr. fcTfcft&ttXilfflStfFtt. *1*ft»* 

ft sys.path fiflP ft , »*toA*#*WBffc#£l;*ttB*. Hffft 

sys.path ijfcflPMB*H££lftg/7lft£fft$#J£ft;t&, sys.path ftjsfj 

**#**»*. 

«»» 

Library Reference III Python in a Nutshell ^t 1 sys |P os.path ^S-tfeWft??,, 

2.22 i+jf@S|a]ltt*B3!}S&S 

$>•&: Cimarron Taylor. Alan Ezust 

n ji-'T- b*»»-*•b* w«*me*fl-*—tfcto. w*r* 

URL 31 o 

MXJim 

tejsmm&'fr&m. $mmxm 

fWSnT: 

import os, itertools 
def all_equal(elements): 

'•' SPJ55® True. Sfflig® False-• • 

first_element - elements 10] 

for other_element in elements(1:]: 

if other_element != first.element: return False 
return True 

def common_prefix(‘sequences): 

# sequence, 7t& 

if not sequences: return [ }, [ ] 

# 

common - ( ] 

for elements in itertools.izip(‘sequences): 

if not all_equal(elements): break 

# 

common.append(elements[0]) 
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return common, [ sequence[len(common):] for sequence in sequences ] 
def relpathtpl, p 2 , sep=os.path.sep, pardir=os.path.pardir): 

••• ®0pl?fp2««^J&g 

■&#. if pi == p2; 
p2. jk*p2 frpi 

common, (ul, u2) * common_prefix(pi.split(sep), p2.split(sep)> 
if not common: 

return p2 # 

return sep.join( [pardir]*len(ul) + u2 ) 
def test(pl, p2, sep=os.path.sep): 

” ' relpath ••• 

print "from", pi, "to", p2, " -> ", relpath(pi, p2, sep) 

if_name_=- '_main_' : 

test (’ /a/b/c/d', • /a/b/cl/dl •, V) 
testC/a/b/c/d', '/a/b/c/d', •/*) 

test(*c:/x/y/z', 'd:/x/y/z', '/') 


Wife 

commonjrefix N 

I'jrn, 'em&® n fcTtmw't 

“GU¬ 
ST #iS (ffiffcffl os.path.pardir, fcfcSn^ UNIX *&*»../, flffVftJEff&i&Mlillft g 

relpath 

MW*. common prefix, $fnH'J«j£W6WfK 

common prefix . for elements in itertools.izip(*sequences), l2$c 

«si*'N*£ : **£MffwiiiFsi*ii*. izip&is^T. 

(tfMS izip M&93, *'Hg*«*&*J*W> MAWS*, M*N£ 
common W* *##£*. -fiflUfffi*. *IT* 
common *JiS. . 

def all_equal(elements): 

return len(diet.fromkeys(elements)) =* 1 

*#, iSfflT Python 2.4 UA±: 

def all_equal(elements): 

return len(set(elements)) == 1 

<HM 1 **.§.Rfi*»S5G*M**M» (cardinality) * 1. 
diet.fromkeys W«{*+, ffl diet set, Python 2.3 ft 

2.4„ setMSP^J^MifW, Python 2.4 BLtMJK^'HfcM (nJIJ/UB Python 


92 


m 2 ® 




^W sets , it'E'tfi.HPython 23 ). 

m&vm 

Library Reference Python in a Nutshell os ^0 itertools „ 

2.23 

Danny Yoo 

ft#** 

Windows faj£ UNIX MgE'PXfto 

Mxxm 

a&fn¥±«i*®¥6«cttttw, nn^«c«c#&ttik 

try: 

from msvcrt import getch 
except ImportError: 

••• «fn*£windows*. mm ? m#i*&uNix«#£ ••• 

def getch( ): 

import sys, tty, termios 
fd - sys.stdin.fileno( ) 
old_settings - termios.tcgetattr(fd) 
try: 

tty.setraw(fd) 
ch = sys.stdin.read(1) 
finally: 

termios.tcsetattr(fd, termios.TCSADRAIN, old_settings) 
return ch 


ttifc 

£ Windows +, Python #***» msvcrt getch 

UNIX UNIX 

Python ttsn Linux fn Mac OS X ft Python 

Python tty « termios (H#W. & 

windows 

WKillT&X*. ^flt»J¥a»3lE*a«^ra*»niIM«f». Python 


X# 
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SPiEjif* Python 

*UTfl«||fe6r*, 7tt«&7---7£f&JMffi&, IWJW2M/77- 

sys.platform, (0fcM#*^^iti6<J^£ o ) 

Try m*j, 1 

except ImportErrorig'&J, except ImportError £$$[:£:„ * 

except4s?»jwisiiirwjs#«fir*ftBri^4at»*«ExffM^ra. *-*tt 

»*«*#-+*■ Windows TIfrflSrtra»B— > HSfflTJglf^r»flli1 t fttt*1S. &% 

windows ¥6**±iwt unix ■£#?£ undc. 

M£&*4 

Library Reference #1 Python in a Nutshell 4 1 msvcrt, tty fP termios MftWo 

2.24 SMacOSXtFa±StitPDF*^^®*j! 

&i#: Dinu Gherman. Dan Wolfe 

ff£ 

Mac OS X £*£ (10.3M “Panther” UcSSfWJR^), 01* 

***111-+ PDF 

PDF&5£*nPythong&a^&$flJ7MacOSX jfcgfc'* 1 (10.3 jftEXJK*). Hiffi&'hfi 

#!/usr/bin python 
import CoreGraphics 
def pageCount(pdfPath): 

" pdf*^*jE**: - 

pdf - CoreGraphics.CGPDFDocumentCreateWithProvider( 

CoreGraphics.CGDataProviderCreateWithFilename(pdfPath) 

) 

return pdf.getNumberOfPages ( ) 

if_name_==* '_main_': 

import sys 

for path in sys.argv[ 1 :]: 
print pageCount(path) 
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im 

Python trm, PyObjC, £<£» Python ftB Mac 

OS X ffitttti Foundation ft AppKit «Jr**T»Tl^itjJ?Wft5ijsff*«:* 

Mac OS X *, tfcjn 10.2 Jaguar. Mac OS X 10.3 SRHflf JR*|g 

#£W£?Jj)c Python CoreGraphics tf^l (&ft Mac OS X “Panther” SP#), 

"i attain A PP ie Quartz mmm. 

m£$iW 

PyObjC, http://pyobjc.sourceforge.net/, CoreGraphics 

iff ift I'r] http://www.macdevcenter.eom/pub/a/mac/2004/03/19/core graphics.html. 

2.25 £ Windows 

$iW: John Nielsen 

Windows 

PyWin32 6<J win32api SetFileAttributes g«C. jEffltflimi 

ft#: 

import win32con, win32api, os 
# «*-**#. 
thefile - ’test’ 
f - open('test', 'w') 
f.close( ) 

# 

win32api.SetFileAttributes(thefile, win32con.FILE_ATTRIBUTE_HIDDEN) 

# tti*a**# 

win32api.SetFileAttributes(thefile, win32con.FILE_ATTRIBUTE_READONLY) 

# %-j 

win32api.SetFileAttributes(thefile, win32con.FILE_ATTRIBUTE_NORMAL) 

# «/&«#«*«= 

os.remove(thefile) 

win32api.SetFileAttributes W~os.remove ft Windows 

SlTflHIlfcS:#, Win32 Wffi SetFileAttributes 
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m&mw 

St # &. T http://ASPN.ActiveState.com/ASPN/Python/Reference/Products/ActivePython/ 
PythonWin32ExtensionsAvin32file.html &5 Win32 file 

2.26 M. OpenOffice.org 

Dirk Holtwick 

OpenOffice.org (»£#?£ XML #iE) 

M'A*m 

OpenOffice.org XML zip Xft, i9M~# 

Mm. + OpenOffice.org: 

import zipfile, re 

rx_stripxml - re.compile("<[ A >]*?>", re.DOTALL|re.MULTILINE) 
def convert_00(filename, want_text*True): 

..... openOffice.org X ft tt#£ XML*** . 

zf - zipfile.ZipFile(filename, "r") 
data - zf.read("content.xml”) 
zf.close( ) 
if want_text: 

data « " ".join(rx_stripxml.sub(" ", data).split( )) 
return data 

if name_— "_main_": 

import sys 

if len(sys.argv)>1: 

for docname in sys.argv(1: 

print 'Text of', docname, 

print convertJX> (docname) 

print 'XML of', docname, ':' 

print convert_00(docname, want_text=False) 

else: 

print 'Call with paths to OO.o doc files to see Text and XML forms. ' 


Wife 

OpenOffice.org X^Wt& zip Xft, K4 1 content.xml 
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zip xml 

#iS, RfcHT-'hflMMSjEJIJaiS*. /S£&«F#i*l##OT. «®£tf&|HJ«A'- 

am^fd^xMLiwf#, eue&tt 
4fcW¥S*#«UifA. ^&®«f]*W»R*--e:a:*rt«E. 

#S'J^di-^, jEJN*J&£rx_stripxml EKMfiXML«£ (ff &«*££) 

«*§>£#>. convert.OO *, * if wantjext SHttfcJg. *f]fl|ia'r*iEW*JSS 

#w«i» xml split, ng 

W»«ffMSEa«Ffl'W). (ffiffl" "join, a# 

12.3 Ur. 

££«» 

Library Reference X+S't’M zipfile fO re $|J&i OpenOffice.org http://www.openofiice. 

Oig/i 12.3. 


2.27 Word xmWilK:** 


$iM: Simon Brunning, Pavel Kosina 

e& 

Windows Word 


m^36 

f&l&PyWin32 IT®. ilit COM Word 

import fnmatch, os, sys, win32com.client 

wordapp « win32com.client.gencache.EnsureDispatch("Word.Application") 
try: 

for path, dirs, files in os.walk(sys.argv[l]): 
for filename in files: 

if not fnmatch.fnmatch(filename, '*.doc'): continue 

doc = os.path.abspath(os.path.join(path, filename)) 

print "processing %s" % doc 

wordapp.Documents.Open(doc) 

docastxt = doc(:-31 + 'txt' 

wordapp.ActiveDocument.SaveAs(docastxt, 

FileFormat=win32com.client.constants.wdFormatText) 
wordapp.ActiveDocument.Close( ) 
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finally: 

wordapp.Quit( ) 


*T Windows njl^ifia COM 1>AR Python 4g«M 

PyWin32 rjg, STr JgftiW'ffl 

Python Windows TM##. ^B^WTM#f*TM Word 

mm (BP.doc T«®t:£*, A#*#&M.txt iliHlga os.walkg!&, 

mm for t®W6j, Sfn^iilQBPpIigroW+W^rWTBS. mu fhmatch.fhmatch 

ag». aaMMSwra “.doc\ 

-g.mimKr&&-'i' word mimfntkxftzm os. P ath xm'i-i'f&xtstr 

^fflwordjTff-e, Kisxm. 

zn word, 

OpenOffice.org, '£fb,nm®A Word £$3. £-44 olfXiS® Word 3H3M4I 

If. it5P Antiword, KRIihS http://www.winfield.demon.nl/. fi&S^&SB^SiRlW 1 
ft'fto 

mz'-am 

Mark Hammond, Andy Robinson J’ffSM Python Programming on Win32 (O’Reilly) —45 T 
AT Py Win32 MJHBi http://msdn.microsoft.com /ITSTSSSK Word Library 

Reference 4P Python in a Nutshell TAT ftimatch 4(1 os.path l-XA os. walk Mffl A^l^. 

2.28 l$fflSf¥£M 3 :#f !)5 

!§> itt: Jonathan Feinberg, John Nielsen 

ftmm't'mmmisftiE windows unix ® 

Python AM. 

M'&Jjm 

urn python mmvfft a&si-T: 

import os 

# 3?g win32all Windows "F (NT. 2K. XP. 9x) 

if os.name == ’nt': 

import win32con / win32file, pywintypes 
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LOCK.EX = win32con.LOCKFILE_EXCLUSIVE_LOCK 
LOCK_SH = 0 # 

LOCK_NB = win32con . r.OCKFILE_FAIL_IMMEDIATELY 

_overlapped = pywintypes.OVERLAPPED( ) 

def lock(file, flags): 

hfile = win32file._get_osfhandle(file.fileno ( )) 

Win32 file.LockFileZx (hf lie, flags, 0, OxffffOOOO, overlapped) 

def unlock(file) : 

hfile - win32file._get_osfhandle(file.fileno( )) 

win32file.UnlockFileEx(hfile, 0, OxffffOOOO, _.overlapped) 

elif os.name == 'posix': 

from fcntl import LOCK_EX, LOCK_SH, LOCK_NB 
def lock(file, flags): 

fcntl.flock(file.fileno( ), flags) 

def unlock(file): 

fcntl.flock(file.fileno( ), f cntl. LOCK_UN) 

else: 

raise RuntimeError("PortaLocker only defined for nt and posix platforms") 


Wife 

lock fn unlock, 

portallocker.py«»lM«fflX*Slt*lfiI^ife»ffllockgtt, 

Shared lock () 


Exclusive lock 

Nonblocking lock 

python (I). njLOCK_NB fP LOCK SH =£ 

LOCK_EX afT^Sffc. 

import portalocker 

afile * open("somefile", "r+") 

portalocker.lock(afile, portalocker.LOCK_EX) 
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£*!**«* lock fa unlock UNIX Linux fa Mac OS X) 

■t. fcntl ^ft» £ Windows (NT. 2000. XP„ 

Win95 fa Win98 PPJffiffl win32file ft 

ft, ««*ftJ6* Windows PyWin32 r*W~PyWin32 

Mark Hammond. F*l31$£31$aH>F[i|, 

lock ie^w^gt 

*P*StlB?fti6—StttW*1£, S&iES Python MAS 

«*. 

aWFftHWm, 

fHMMh peri lock. 

Wfi, M^ifos.name^FST&ffl/gffiWfW, 

*#a««#*£-5^X*ttftft«t». 

mzm 

Library Reference "t 1 fcntl ftftWX+Si http://ASPN.ActiveState.com/ASPN/Python/ 
Reference/Products/ActivePython/PythonWin32Extensions/win32file.html win32file 

ftft W/1"S3i Jonathan Feinberg Wit M (http://MrFeinberg.com). 

2.29 $JK44MX#« 

Robin Parmar, Martin Miller 

def VersionFile(file^spec, vtype*'copy'): 
import os, shutil 
if os.path.isfile(file_spec): 

# ' vtype ' 

if vtype not in ('copy', 'rename'): 

raise ValueError, 'Unknown vtype %r' % (vtype,) 

# m\ xr****** 

n, e = os.path.splitext(file spec) 
if len(e) == 4 and e [ 1:].isdigit( ): 


TOO 


12* 




else: 


num 

root 


= 1 + int(e[1: ]) 
= n 


num = 0 

root = file_spec 

# 

for i in xrange(num, 1000): 

new_file « '%s.%03d' % (root, i) 
if not os.path.exists(new_file): 
if vtype == 'copy': 

shutil.copy(file_spec, new_file) 

else: 

os.rename(file_spec, new_file) 
return True 

raise RuntimeError, "Can' t%s%r, all names taken"% (vtype, file_spec) 
return False 

if_name_== •_main_' : 

import os 

# test.txt Xft 
tfn - 'test.txt' 
open(tfn, 'w').close( ) 

# 3 XML*- 

print VersionFile(tfn) 

# True 

print VersionFile(tfn) 

# True 

print VersionFile(tfn) 

« True 

# test.txt**# 

for x in (•', ’.OOO', ’.001', *.002'): 
os.unlink(tfn + x) 

print VersionFile(tfn) 

# #fB: False 

print VersionFile(tfn) 

# W£b: False 


VersionFile ft0 

frW). shutil.copy *0 os.rename BfWt —ttfil 

(tfcin. 
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&&-'i'tfc*itMXKZT). ®felE&'i'%^titZJs®M&-&<i<)ir®:£, tfc 
ftl.OOO, .001, «4p, ‘t'W&MX 

ft*. VersionFileSl5®^|g^l000'hM^, *W»^^e«4HM5rtj-*|. 

VersionFile SftRftfS^igUl False 

Wig® True), 

H£&*4 

Library Reference ft Python in a Nutshell os ft shutil 

2.30 its: CRC-64 (iJ*3E5fc«ift& 

Gian Paolo Ciceri 

*»xtss**^«jrac*»tt* (cro euft£ft«tt*s%ig, Ma^atis 

ISO-3309 CRC-64 

Python famm #gttttMR CRC-64 «a#«T CRC-32 Bft. BP zlib.crc32), 

pythonIMttfcaffitkfE (-5. &. & 

fi^), ifttt C SP# (*PiU:, £fn&<Ji#&/l-¥-SS:£ffl|5]), 0flKfi#JMftJ£ CRC-64 
W#«^ai^ajSPTM Python : 

» tt/fl «+«*!* (S7i*««flfflT-t8in, 

# £*«»***. 

CRCTableh - 10] * 256 
CRCTablel = [0] * 256 

def _inittables(CRCTableh, CRCTablel, POLY64REVh, BIT_TOGGLE): 
for i in xrange(256): 
parti - i 
parth = 0L 
for j in xrange(8): 

rflag = parti & 1L 
parti »= 1L 
if parth & 1 : 

parti A « BIT_TOGGLE 
parth »= 1L 
if rflag: 

parth A = POLY64REVh 
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CRCTablehli] = parth 
CRCTablel[i] = parti 

# CRC64 ft* 32 tt.fi (fa 0) 

# WA. inittables #r#J $ bit-toggle 
POLY64REVh = 0xd8000000L 
BIT.TOGGLE = 1L « 31L 

# «ffM**#* 

_inittables(CRCTableh, CRCTablel, POLY64REVh, 3IT_T0GGLE) 

del _inittables, POLY64REVh, BIT_TOGGLE 

# 7crc64 fo crc64digest 
def crc64(bytes, (crch, crcl)-(0,0)): 

for byte in bytes: 

shr - (crch & OxFF) « 24 
templh = crch » 8L 
templl = (crcl >> 8L) | shr 
tableindex - (crcl A ord(byte)) & OxFF 
crch - templh A CRCTablehltableindex] 
crcl - templl A CRCTablel(tableindex] 
return crch, crcl 
def crc64digest(aString): 

return "%08X%08X" % (crc64(bytes)) 
if _ _name__ »= _main_ : 


assert crc64(”IHATEMATH") — (3822890454, 2600578513) 
assert crc64digest ("IHATEMATH") — ,, E3DCADD69B01ADD1 ,, 
print 'crc64: dumb test successful' 



mStK&Pk®.® (CRC) (Min, xm CRC 

crc mttmmRn 

tt*tiraU8iWE£. 

jEjn^ftiiSf*. am. 

a#. mamitzm («*]«-*» 

turn, &&&%& python 

crc«■*«**##*. *a. 

Pythontfcjnc, (* 

l»± Python ffiftl C ) 





&+■#*«( crc- 64 ISO-3309 ****ftiMHf£99. 

x64+x4+x3+x+1. (ft /jn 

ffl-xt Python Wint^M3f£ftfig 64 ftW*SS, »««**« 32 &«{£ 32 ft. 

crc—« ttfttOTiig£2£a&ft.& C rc64 mmftMMT-'t-n 
aw “tui&ffi", eP(crch,crcl)ft$W&*t. S#^ftM-^i+#££WS^±&&i+ 

i**-#. mBmrt&mmikmzwMo, o>. 

H*»W 

W.H. Press, S.A. Teukolsky, W.T. VetterJing, VkBt B.P. Flannery /jlf JFW Numerical Recipes 
in C, 2d ed. (Cambridge University Press), pp. 896fF„ 
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31 s 

Gustavo Niemeyer, Facundo Batista 

‘I'tfflrttJJI. ttttBtWWL J£iS. « 

w, ant*!*: n%$. ^*jMJsa#tt&£«i*. python «**#«« 7®£M 

fJ@. python 2.4 SIArat-t-aWtt^Wi}# (*S**^raft Python2.3+g|A. £ 

# http://www.taniqueul.com.ar/facundo/bdvfiles/gel decimal.himl), uIlcAiStlfc 

fettft Python 

**#«*#«+£*. * 

Jl^i«Wro*-4a*tS, BtPOME&tt. 

WH«ft 

Python Python 

Sift, ttflcM***. c . 

Mil, Python 

time.time, 

-*#&*, fWTM.*'M»£B*ISljGt- 

(epoch) — mtm smw»». 

1970 ^ 1 J? 1 
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Python 

»> import time 

»> print time.asctime(time.gmtime(0)) 

Sit, time.gmtime #S4 0 (^3tM.i£;rc;£.J5 0 #3Ti&). time.gmtime 

UTC, “ittJMSJtwra" tt.Tgtttta—'MitH 

« (M.tB7C?F»J?rftKW#») & time.localtime, fc&*HBS1#tfKSfTWfi]$$‘ffc. 

ifii& time.localtime gift, -KMMM&j&S, <M931»ltt 

UTC ftK. 

year, month, mday, hour, minute, second, wday, yday - time.localtime ( ) 

KSW«, @2) time a»jg0M7cffl#«TW*Jit««tt«. It 


time.localtime( ).tm_mon 

JiiS. localtime localtime, gmtime gg# asctime ffl 

BtfiWtt+w^wwjBwaftjftstrfiime—• > e?reMR«SHWB?fM7Ett«ai-^ 

ix&strptime--'EM*# 

http://docs.python.org/lib/module-time.html. 

time.sieep, python g;y*£se5£w. 

POSIX tt^*****-*#*##. Python 

for i in range(10): 
time.sleep(0.5) 
print "Tick!" 

5s, “Tick!”, -kn&wifc. 

WfiUPBWW* 

»T##WfflWN-W«Sfe. Python ftmm&finmAT datetime 7 
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ttiU time, date fd datetime ^S„ && 


today = datetime.date.today( ) 

birthday = datetime.date ( 1911, 5, 4) #5^40 

currenttime = datetime.datetime.now( ).time( ) 

lunchtime = datetime.time( 12 , 00) 

now = datetime.datetime.now( ) 

epoch « datetime.datetime(1970, 1, 1) 

meeting = datetime.datetime(2005, 8, 3, 15, 30) 

w&-», JEfcUMnj&tt. 

Aw*a. TmMttmemT-'t'da*mm. 

W0W, mjewsmumi*, 


today = datetime.date.today( ) 

next.year = today.replace(year=today.year+1).strftime("%Y.%m.%d") 
print next_year 

VAR replace date fn time 

*#?*««). mu, m 

datetime timedelta * 

time fa date 

>>> import datetime 

»> NewYearsDay - datetime.date(2005, 01, 01) 

>>> NewYearsEve - datetime.date(2004, 12, 31) 

>» oneday - NewYearsDay - NewYearsEve 
>» print oneday 

1 day, 0:00:00 

»> 

timedelta #»««&#», ©&*!BAiSilJCft 

timedelta mm. ximmwmift, 

dateutil JJIJT3£®. JE https://moin.conectivaxom.br/DateUtil). 
datetime ift&i+mW&JE, PWtiUBil*. 

jmbsuxw*®. eg 

datetime A& datetime ffiftTfiif 


BtHfWMrti-* 
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tzinfo mmmm%. 

it#)?#, m#1rm*&W fl-*J3. datetime 

fltfffi EMUPJil&ll dateutil \cAR pyTZ, JAL http://sourceforge.net/projects/pytz/ 0 

+i£ftJ 

decimal fi Python Python 2.4 #fl££*n Python 

««decimal, A*T 

WJM»* 

(*fT«^+»sd»*f*mw, awt—t'Bfc 

(sK#a#W: sf^tt^wAftSHSw, 

K-»#£»■-) 

it#), «r»J®. decimal.Decimal 

hs««w^j«« float nmTZ&tontMim. (& 


>» import decimal 

»> 1.1 

1.1000000000000001 

»> 2.3 

2.2999999999999990 

»> decimal.Decimal(" 1 . 1 ") 

Decimal("1.1") 

>» decimal.Decimal("2.3") 

Decimal("2.3") 

»> 0.1 + 0.1 + 0.1 - 0.3 

5.5511151231257827e-17 

decimal tfc Aiafrl#.6HJjD3g$: 
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>» dl = decimal. Decimal ("0.1") 

»> d3 * decimal.Decimal ("0.3") 

»> dl + dl + dl - d3 

Decimal("0.0") 

decimal.Decimal. 

decimal.Decimal, fM]£&M«nKS 

swMS**fcMair, t. 

fcWtlNaN (ft*7 ZW-0. decimal.Decimal 

*f*ife**8H*»M, SMU Python 

decimal »??#£«** 

w*. 'g&M&sjm&to&GmmM&m: 

»> 0.9 / 10 

0.089999999999999997 

»> decimal.Decimal ("0.9") / decimal. Decimal (10) 

Decimal("0.09") 

fitKiAM* round-half-even fig; 0^A, $11**5, HJ 

&ASIJ*«ififi<JlPi#. m'Mfl. I7-: 2.45 SSS2.4). 

decimal «*fe3l A7#*(fcM«&, ffl$n 1.30+1.20 2.50. Aflffl 0 MXTttitii 

>» decimal.Decimal ("1.3") * decimal.Decimal ("1.2”) 

Decimal("1.56") 

>>> decimal.Decimal("1.30") * decimal.Decimal("1.20") 

Decimal("1.5600") 

in float*! int, decimal Ntt. 1$ 

decimal 

«®7. 

iStf decimal getcontext *U 

setcomext §m, gttmiKttfltteiXS mmfflftftifto 

decimal(HW,*28ffi). 

»> decimal .getcontext ( ) .prec = 6 # fS/St4fiit3j 6. . . 

»> decimal.Decimal(1) / decimal.Decimal(7) 


BtHWWfcit* 
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Decimal("0.142857") 

>» decimal .getcontext ( ) .prec =60 # . . . 60 ^ 

»> decimal.Decimal(1) / decimal.Decimal(7) 

Decimal("0.142857142857142857142857142857142857142857142857142857142857") 

{§ decimal decimal 

. “I VXQ http://www2.hursley.ibm.eom/decimal/:lEflJ 3i o :& decimal 

am i/o, o/o, ^ 

A/A??*). 

«PW-+^fg-^Pg^&S<J?§. us 

ft-'M?#. decimal, 


decimal tfiVt&tmttMZ, AJg^WiS float? Python 

(t&got-M) usss, 

$ python -mtimeit -s’from decimal import Decimal as D’ 'D("1.2")+ D("3.4") ' 
10000 loops, best of 3: 191 usee per loop 

$ python -mtimeit -s'from decimal import Decimal as D' '1.2 + 3.4' 
1000000 loops, best of 3: 0.339 usee per loop 

#i*f=rtas± (--6igW 1.2 GHz Athlon PC, jiff 
Linux), Python 300 JTtt. float MS 

nm$m, MRi^OT 5000 & Decimal Wttlft- . 

££**, float. &a*, 

lit, USg#i§fT&*faWWtS±lrt. M Rexx 

w coboi ig^TASta^SE, vt& 

Yen. ii#ig£*Hj]D*tfr6mf}&wisK6 < m 

nz±., 

^jiWS, £US4- 

&7tilit#W h, Hitt, & 

decimal ft*jSrlfitt(lt». &S»«1l§®*££i5lT& 
Python 2.3 AUfc* 2.4 2 .Jej, decimal £g$A7 Python #it#6<J-?fPfr. 

WTM3E&& Python 2.3 ‘t'ft® decimal fftSfflTi, ## http://www.taniquetil.com.ar/ 
facundo/bdvfiles/getdecimal.html. 
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3.1 

Andrea Cavalcanti 

rnttm 

itfemfommx. “wraaMs" “wisim” mirm. 5t%® timedelta: 

import datetime 

today " datetime.date.today( ) 

yesterday - today - datetime.timedelta(days«l) 

tomorrow - today + datetime.timedelta(days=l) 

print yesterday, today, tomorrow 

2004-11-17 2004-11-18 2004-11-19 


datetime Wk&W*k&, Python 

-t-NiSBt, AfflW*5- yesterday = today - 1, 

TypeError: unsupported operand type(s) for •datetime.date’ and ‘int’„ 

bug. python *km. python w 

situspython fsifSiwsiAM^s. m 
datetime fW«W*. »3?»SJ*fc®**Wft*S 1 A2 

a i f», i ¥? 

python inn'e-irw^. 

ffl. an******* i aw -^18]*. ?mm, sop 

.h1 “Il-Xffiffl timedelta datetime.datetime 

0 O&mmXlTto 

Htt£ffi**flrtt£;R. %jST®WttK: 

»> anniversary = today + datetime. timedelta (days-365) # itilD 1 
»> print anniversary 

2005-11-18 

»> t - datetime.datetime. today ( ) # RJMttfttBtW 

»> t 

datetime.datetime(2004, 11, 19, 10, 12, 43, 801000) 

»> t2 = t + datetime.timedelta(seconds=l) # tilfr 1# 

»> t2 

datetime.datetime(2004, 11, 19, 10, 12, 44, 801000) 


BtHWWrtW 
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»> t3 = t + datetime.timedelta(seconds=3600) 

»> t3 

datetime.datetimo(2004, 11, 19, 11, 12, 43, 801000) 


# if ifa 1 


$P dateutil (pJI^ 

datetime mx.DateTime 0 

from dateutil import relativedelta 

nextweek = today + relativedelta.relativedelta(weeks=l) 
print nextweek 

2004-11-25 

datetime, timedelta o 

»«» 

JSL https://moin.conectiva.com.br/DateUtil?action=highlight&vaIue= DateUtil dateutil £ 
Library Reference datetime WXtSo mx.DateTime http://www.egenix. 

com/files/python/mxDateTime.html 0 

3.2 

Kent Johnson. Danny Yoo. Jonathan Gennick. Michael Wener 

&& 

»**X**#!E> tf PJWSttsJMMOT 

ifi& Pythondatetime 

import datetime, calendar 
lastFriday - datetime.date.today( ) 
oneday = datetime.timedelta(days»l) 
while lastFriday.weekday( ) !- calendar.FRIDAY: 
lastFriday — oneday 

print lastFriday.strftime('%A, %d-%b-%Y') 

# Friday, 10-Dac-2004 


sms# 
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4, ££f]£tt£ft 

mn^A Python #®J¥6<J calendar «&, 
calendar.FRIDAY (££iS'HStt{t*fcS 4). lastFriday M 

$s, tf#'eas*4’*»0», xattsux^HM. *e 

f$ weekday 4. 

-fia5JT«*WB», {Sffldatetime.date^Mstrftime^S, !TW*#MMWtlMb 

**«**»#«. 

£E-^:?j—'M fS;. —,&, datetime.date.resolution, 

S^i&S'JJi-'h datetime.timedelta : 

import datetime, calendar 

lastFriday = datetime.date.today( ) 

while lastFriday.weekday( ) != calendar.FRIDAY: 

lastFriday — datetime.date.resolution 
print lastFriday.strftime('%d-%b-%Y') 

datetime.date.resolution oneday I*£—#. 

*&, resolution nm^ih^4G^o datetime resolution «tt 

-Xt~T date iS'Mfifi: timedelta(days=l), {S^T time #1 datetime 

timedelta(microseconds=l) 0 RlKAftlS if] ?fl'nfifffi (fcfcitP, datetime.datetime 5?191]JjP± 
--^datetime.date.resolution), 

ffr«M onday $*, Sttlifi/f]ifeHttlWBS. «*«WRTttg|jB«»«rtll* , o Sift, a 

python “IS" 

z*-/»»rw0c«. 

import datetime, calendar 

today « datetime.date.today( ) 

targetDay - calendar.FRIDAY 

thisDay * today.weekday( ) 

deltaToTarget = (thisDay - targetDay) % 7 

lastFriday = today - datetime.timedelta(days=deltaToTarget) 
print lastFriday.strftime(•%d-%b-%Y’) 

http://www.cut-the-knot.org/blue/Modulo.shtml. 

Hoare 

(A«t»«WB*KiiuthttWife. ffi*R±4WUBIJl Hoare): “& 

it*fl 

4^K»A9jgfr* Linux 

WPython 2.4 WiS+AtMWLt, Steffi?*: “IBfeir*- Wjbrft. H 
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M) 18.4ns, 

feitf io.ins 0 

m, j£ffi®ftm±37n S , msr prim ®*om i/o *H8, &w, 

mssiis, m*rw, ^rnnmyh A, 

M&m 

Library Reference 4 1 datetime strftime ( JaL http://www.python.org/doc/lib/ 

module-datetime.html #1 http://www.python.org/doc/current/lib/node208.html),, 

3.3 

&$!: Andrea Cavalcanti 

mxum 

$>f;7f SHl datetime dateutil U&Ml&i&fi dateutil &<J rrule.count #'&) 

from dateutil import rrule 
import datetime 

def weeks_between(start_date, end_date): 

weeks - rrule. rrule (rrule .WEEKLY, dtstart=start_date, until^-end.date) 
return weeks.count( ) 


vtft 

weeksbetween 0 Wfn-'HSiS 0 fflffc**#. T 

ft/H&IIllHMftt count 

iiw jsd. *+m=p. s a 

THftlW. 

if __name__=“'___main__' : 

starts = (datetime.date(2005, 01, 04), datetime.date(2005, 01, 03)] 
end - datetime.date(2005, 01, 10) 
for s in starts: 

days = rrule.rrule(rrule.DAILY, dtstart=s, until=end).count( ) 
print "%ddays shows as %d weeks "% (days, weeks_between (s, end)) 
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7 days shows as 1 weeks 

8 days shows as 2 weeks 

mtn&Biit iiesyi'jjsjg^?, itsnTffia#, m 

-*8Hl*jS ffi&Sktt: 

return rrule.rrule(rrule.WEEKLY,dtstart=start_date,until=end_date).count() 

je**» 

dateutil ®W5[8i iC, https://moin.conectiva.com.br/DateUtil?action=highlighl&value 
DateUtil, VAR Library Reference 4 1 datetime 

3.4 

Anna Martelli Ravenscroft 

m** m 

9A Httffl datetime sum 3ft*%A& > ra#s 

import datetime 

def totaltimer(times): 

td ■ datetime, timedelta (0) # (&X& timedelta ) 

duration « sum([ 

datetime.timedelta(minutes=m, seconds=s) for m, s in times), 
td) 

return duration 

if_name_■■ '__main__': # ft 

time si = [(2, 36), # M #) 

(3, 35), 

(3, 45),] 
times2 = [(3, 0), 

(5, 13), 

(4, 12), 

( 1 # 10 ),] 

assert totaltimer(timesl) == datetime.timedelta(0, 596) 
assert totaltimer(times2) == datetime.timedelta(0, 815) 


»«»■**#* 
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print ("Tests passed.\n" 

"First test total: %s\n" 

"Second test total: %s" % ( 

totaltimer(timesl), totaltimer(times2))) 



datetime , —HSiiilHl—'h datetime.timedelta Mlk, XTLiA^'J 

3t®£3» timedelta (datetime It® 

datetime *, SM. ftBURH®. 

timedelta. 

datetime.timedelta A&. #«. ffiEMK. *#». #ft». 

Sift, *«*-+*«. Sn* 

ffiWifeiHffl datetime.timedelta(m, n), 

m, 

*#**1*, It® timedelta JHJ*. rt&M sum £ft, sum ftA*- - ! 

-*JB, SKAffJtt&fKfi o, $«o„ 

timedelta ftAM®-^#»&-'NJfcftft, X 

(ft»JtBtu. ^w®***##®*. «&as?s 

»»«: •umft«£ft*IS&tt&*) * Python 2.4 *, afmBMW&Wn 

STilWBB, -HcfittHa. 

flli* (®$®mm:ssttfe£). 

E£2tf4 

Library Reference ‘f 1 sum fU datetime 

3.5 if*Bffi£iSlWilts 

Anna Martelli Ravenscroft 
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U, *H%K. sm«eh—*& flj*H«sn:£fii, #&£ 

&8f* ra. j»K^^^^rt3*ww<fr*«a*jw«tea^H*. *a. hji dateutii, 

datetime *fjft, 05J&&1'&: 

from dateutii import rrule 
import datetime 

def workdays(start, end, holidays-0, days_off=None): 
if days_off is None: 

days_off - 5, 6 I RiX: 

workdays - [x for x in range(7) if x not in days_off] 
days - rrule.rrule(rrule.DAILY, dtstart=start, until-end, 

byweekday=workdays) 
return days.count( ) - holidays 
if __name__ -« '__main_: 

# ±»*3&fT 

testdates-((datetime.date(2004,9,1),datetime.date(2004,11,14),2), 

(datetime.date(2003,2,28),datetime.date(2003,3, 3), 1), ) 
def test(testdates, days_off=None): 
for s, e, h in testdates: 

print' total workdays from %s to %s is %s with %s holidays 1 % ( 

s, e, workdays(s, e, h, days_off), h) 

test(testdates) 

test(testdates, days_off-(6]) 


Python IKS: B «»-*»* B ffi (£), 

mmintfMmintumtttt. & python 2.2 mm&, % 

datetime dateutii WfffBJjT. &+nMM*&T. 

3S% workdays *&$» day^off RT-^iSWllHMI 

^dayofrwffi), te&M&mg., 

««#!{£ H £*-*#*, 

days_off^ii^iwiw{a. «*. 

days offBX. ZJs, B«kttiirGti&fr£fiW*T. 
AWJ^^MX-^$a»Wdays, fc* dateutii M mile (iMBMU'J) ft 


tflfiWUWHt# 
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(rrule.DAILY) . JgSgTfete 0 B XfJ- 'gin&mUM datetime.date 

*1%., (weekdays). *J§ f fitigS'T'MM'J, SR 

ffijlM days.count «ft£T£'l>*Wnj. (JSJ5 3.3 1? * mile 

M count 

& days.off JORiUlt 

^A«$B. &M. Sn*f9;W^flR«¥XfP 4 X, tfcjn, 

JSU£«fflS:, days Off=(5,6,0). 

l@±R#-*. 1»Mft^ttdays_offttttSig£fttf*. 

ffl-^Mf/elsei§'Bj*4ta^*$fe», |S)B^iS^%^* days_off. 3ft2$rK$^l2Ulll9l 

wife*. aro^ats&teAi? a ft# 

0 (*1f»*S). gTS'hHM. *3^U*aT— ms^bw*. 

££$*4 

## dateutil 3t^. J& https://moin.conecliva.com.br/DateUtiI?aclion^highlighl&value= DateUtil, 
Library Reference datetime n(R> i % 3.3 "ft'4 1 rrule.count t 3S 3.5 1i X f$ 

S^BSEifi]. 

3.6 g^s^a 

l&ift: Anna Martelli Ravcnscrofl. Alex Martelli 

AlHJWSm, ^(ilWlfeK, nrH*BTIB«J8f^n. 

(ie««tt£fiMB»)«iia3RRffin«#T. sarfBRA#wur«a^«c. 

M&Tjm 

ifrjeW'f'HJB. fcMn«»1*fn3SIiy (H 

S), XTMiBUrnVB. BtSHSHJIMSrfrH. EMnSSitf. tttfwn 

fcSIMUr a ( V&U CEO Wife H ). datetime dateutil & 

aJ3r*iifiir B. 

import datetime 

from dateutil import rrule, easter 
try: set 
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except NameError: from sets import Set as set 
def all_easter(start, end): 

easters = [easter.easter(y) 

for y in xrange(start.year, end.year+ 1 )] 
return (d for d in easters if start<=d<=end] 
def all_boxing(start, end): 

# £ 0 £ ft % * B #j i. fi] ft* 4L 0 

one_day = datetime.timedelta(days- 1 ) 
boxings = [easter.easter(y)+one_day 

for y in xrange(start.year, end.year+1)] 
return [d for d in boxings if start<=d<=end] 
def all_christmas(start, end): 

Christmases - [datetime.date(y, 12, 25) 

for y in xrange(start.year, end.year+1)] 
return [d for d in Christmases if start<=d<=end] 
def all_labor(start, end): 

•«b«*****b 

labors = rrule.rrule(rrule.YEARLY, bymonth*9, byweekday=rrule.MO(1), 

dtstart=start, until=end) 

return [d.date( ) for d in labors] # 0 

def read_holidays(start, end, holidays_file='holidays.txt'): 

try: 

holidays_file = open(holidays.file) 
except IOError, err: 

print 'cannot read holidays (%r):' % (holidays_file, ), err 
return [ ] 

holidays - [ ] 

for line in holidays_file: 

# 

if line.isspace( ) or line.startswith('i'): 
continue 

» YYYY, M, D 

try: 

y, m, d - [int(x.strip( )) for x in line.split(',')) 
date - datetime.date(y, m, d) 
except ValueError: 

print "Invalid line %r in holidays file %r" % ( 
line, holidays.file) 
continue 

if start<=date<=end: 

holidays.append(date) 
holidays_file.close( ) 
return holidays 
holidays_by_country = { 


WflilWJWHt# 
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'US': (all_easter, all_christmas, all^labor), 

'IT': (all_easter, all_boxing, all,_christmas) , 

} 

def holidays(cc, start, end, holidays_file-'holidays.txt'): 

all_holidays = read_holidays(start, end, holidays_file) 

functions - holidays_by_country.get(cc, ( )) 
for function in functions: 

all__holidays += function (start, end) 

# mtn 

all_holidays = list(set(all_holidays)) 

# all_.holidays.sort ( ) 

# return all_holidays 

return len (all_holidays) # iPjft&i&lEJ 

if_name_==» '_main_' : 

test_file = open('test_holidays.txt', 'w') 
test_file.write('2004, 9, 6\n') 
test_file.close( ) 

testdates= [ (datetime.date(2004, 8, 1), datetime.date(2004, 11, 14)), 

(datetime.date(2003,2,28),datetime.date(2003,5,30)), 
(datetime.date(2004,2,28),datetime.date(2004,5,30)), 

J 

def test(cc, testdates, expected): 

for (s, e), expect in zip(testdates, expected): 

print 'total holidays in %s from %s to %s is %d(exp %d) ' % ( 
cc,s,e,holidays(cc,s,e,test_file.name),expect) 

print 

test('US', testdates, (1,1,1) ) 
test( 1 IT', testdates, (1,2,2) ) 
import os 

os.remove(test_file.name) 


Wife 

3 ^rawi^, mmm*), a 3 'MMW^rawt.® 

0. raw, (snow days) 4E*±'£f]tii 

alLeaster, alljabor, ^|b] 

# python *&&&& (m_r, 

J£)o MMdateutilfiiEfiSXa'^^X#, 
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(■$■) ztm 

daletime.date fcfcftl alljabor, Sfflffl dat?■§$)# daleutil 

fr-J mile iSSftfj datetime.datetime datetime.date '£&!„ 

(tfcSPTS^c). “Rife-*", 

x*x#*ifi^s*miWH7. readjioiidays 

&. mffmm-^ bm, »&%¥. b. “mm" 

misim 3.7 

Knuth^lfflHoareMiSa^ifta: iiaig&a# “S«M” (frffc, 

js. fiaasanceftxsissFifttiWfflw. 0H»:*fMrw**w**tt;£ra«ia 

M%£7ff9tt£gM.± 

E&=f^raWH3Me«f rawir H , holidays_by_country 

a^HAWiffl^RIWirHa*. ffilgte&m holidays agAOTTOMB**?}** 

holidays, holidays a&ff*0ffl-&iI8ja5» (■&»7XgftW!! 
W read ^holidays eg &), &&0fflTtt£S*. ftriftSrt#, 5U* 

4MR*. iMTBUaftfiBW*. 

®£38*4 

3.7 i dateutil fKjXfS, 5L https://moin.conectiva.com.br/DateUtil?action= 

highlight&value^DateUtil, Library Reference datetime X^. 

3.7 aai^isa*^ 

& iW: Andrea Cavalcanti 

“yyyy, mm, dd” datetime &5S. 

dateutil.parser J—tffiVMMg: 

import datetime 
import dateutil.parser 


ttinwwwm 
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def Cryparse(date): 

# dateutil.parser 

# TWA 4# “date” 

kwargs = { } # 

if isinstance(date, (tuple, list)): 

date * • ' . join ((str (x) for x in date]) # 
elif isinstance(date, int): 

date - str (date) # ft##:***#* 

elif isinstance(date, diet): 

kwargs = date # 

date = kwargs. pop ('date') * — + ' date ’ ^ ft $ 

try: 

try: 


if 


parsedate * dateutil.parser.parse(date, **kwargs) 
print 'Sharp %r -> %s' % (date, parsedate) 
except ValueError: 

parsedate*dateutil .parser.parse (date, fuzzy=True, **kwargs) 
print 'Fuzzy %r -> %s' % (date, parsedate) 
except Exception, err: 

print 'Try as I may, I cannot parse %r (%s)' % (date, err) 

name_== _main_" : 

tests - ( 


"January 3, 2003", 

(5, "Oct", 55), 

"Thursday, November 18", 

"7/24/04", 

"24-7-2004", 

{'date':"5-10-1955","dayfirst":True), 
"5-10-1955", 

19950317, 


# 

# 7L& 

# 

# «*«*#*#* 

# &&T kwarg 

# ^ kwarg 

# «¥ft* 


"11AM on the 11th day of 11th month, in the year of our Lord 1945", 


) 

for test in tests: 
tryparse(test) 


# m*n 

# 


Wife 

dateutil.parser parse 

parse, : mm-dd-yy. 

lEmmmm , “27-7-2004" **. & 

/Sl5z?#u£ “yy-mm-dd”„ dayfirst g!c yearfirst “A §17" (ffeffl&S'J 

pane 

(iso»a, SM--Mfii5*fcAH». * 
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trtfj tryparse g&t“date” 

65«ll, WHI^ftSo 

dateutn “mm” (sw, 

tfc$n/jMtt AM). 

JiSc#f8[-®@!&3If£, sSc^S'>S«K#tH®5fe 

t$Sif 0 fflMXtnftte, 

w.zmw 

0 fflfi¥#r3¥ 8; &(]$£$■. “I## dateutil https://moin.conectiva.com.br/ 

DateUtil?action=highlight&va]ue=DateUtil , «T Library Reference 

X datetime MJPI. 


3.8 

/Sift: Doug Fort 

mxjjm 

time.daylight, 

import time 
def is_dst( ): 

return bool(time.localtime( ).tm_isdst) 



#), time.daylight 7)ciffiJ@: 1, time.daylight (KJ-& 
jK.fi, (Daylight Saving Time, DST), 

P>=£^ DST time.localtime Dt»?tfflM*/§-3,lft{SXfi 1. 

-sm&s o— 

bool true false, ffiXfi-'Mfi 

tfcitl time.localtime()[-lJ, ffifiiia tmJsdst 

JE#, 
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***** 

Library Reference ft Python in a Nutshell time 


3.9 

& ift: Gustavo N iemeyer 

mH^'&dateutil ^datetimeffi^TWK^o 

from dateutil import tz 
import datetime 

posixstr - "CET-1CEST-2,M3.5.0/02:00,M10.5.0/03:00" 

spaintz « tz.tzstr(posixstr) 

print datetime.datetime.now(spaintz).ctime( ) 

inmmiaum&nmxrtm, T-jamsafteBtuuF# s 

chinatz - tz.tzoffset("China”, 60*60*8) 

olympicgames - datetime.datetime(2008, 8, 8, 20, 0, tzinfo-chinatz) 
print olympicgames.astimezone(spaintz) 


Wife 

posixstr B*KM POSIX 

(CST^CEST), (UTC+1 ft UTC+2), DST JF 

2 j*. eui+^*s->ta»xtt 

MlSWeMtt-TDSTWKWia^l-^«KiES®l4: 

assert spaintz.tzname(datetime.datetime(2004, 03, 28, 1, 59)) ==* "CET" 
assert spaintz. tzname (datetime.datetime (2004, 03, 28, 2, 00)) =*= "CEST" 
assert spaintz.tzname(datetime.datetime(2004, 10, 31, 1, 59)) =» "CEST" 
assert spaintz. tzname (datetime.datetime (2004, 10, 31, 2, 00)) ==* "CET" 

asserts ffiffittflBJKfti&il&Sitt. 

3 A, 2 A, 

&m 2 &inmm * &, 
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—^g^CESTB-fE, JEW CET B4E. giifl, Python 0 #j ft BtfBJS 

datetime , ft%7E.*Wj B WM3£?tBJK»». 

3i7 ; ®4 , gB4Ef$i&;&HS£JfB4E, Hcfn^fflT tzoffset BP4»Hlt 

UTC Ht|SHftU7 8 'NMtt (tzoffset fciftl UTC tfc«, SglftltfE 

tt®). tt.^SClfiSnHfiltgBtEff.i.-frJjlfcb datetime jCtTW^^I^WE^Il] 

Wlttfe. BPffit&tH6UB^|a]«:*^2)s^iftEW, &— 

BtEfli.(l,fi l J?i<'5c$l, 4fc&&SI—-f- ValueError: astimezone( ) cannot be applied to a naive 

datetime. #& ; £BtEfH.g.6<Jlf»T. datetime - 9c±&*& 

^WEfi. dateutil JS(ft7 tzlocal 

dateutil i£tt{&7 tzutc, 6'jaS7 UTC MSeflli tzfile, njli'.fif 
iSfrMEX#, tzical, ^ijaST-iCalendarB^EW^^i ^£$:0yfrft£3£f& 

3S3S. &Mtt*i*»rt-*7. 

M£iS#4 

dateutil JaL https://moin.conectiva.com.br/DateUtil?action=highlight&value= 

DateUtil, fXS Library Reference 4' datetime fiXtl, 

3.10 £ISltf»t^t 

&i$h Philip Nunez 

M&Jrm 

time.sleep 

import time, os, sys 
def main(cmd, inc=60): 
while True: 

os.system(cmd) 
time.sleep(inc) 
if __name__ *== ’__main__' : 

numargs = len(sys.argv) - 1 
if numargs < 1 or numargs > 2: 

print "usage: " + sys.argvfO] + " command [seconds_delay]" 
sys.exit(1) 


BfiwamiHm 
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cmd = sys.argvfl] 
if numargs < 3: 
main(cmd) 

else: 

inc = int(sys.argv[2)) 
main(cmd, inc) 


(nan«*i), 

tfcj0Jlh»IKSSJq«*^rt§^»rS4$'(fcM url, 

fM. +1?ft«fi!jaT-^«l*niainWa«:. if. .name. 

_^__main__-R?£M£#8Pa, ± 

main Bft&S-'hOlflt cmd shell flJTttfr 

M**, JRAfi 60 & (1 a-tt). main 

MmffZ'P, , Es£#ffl os.system time.sleep 3f£3?f$ 

»*). 

*eaat&ra s ys .argv jmwm**. 

*-*#», sys.argv[0], ^BSl^«S9l«a BttatttfffWflMlBflfc 

JMWTJfltt#*. «•*»£#»*-«»+#». (SSffelttW) «**iB*TW 

❖a. shell «W*4-B*. flFisffifr* 

irar^i^jg, 

#«, «»*-*■*-«#*.) *-*• (njaw) #«*PitfaitT2:rawM*«HB!. » 

*«**“*#*, ±»Wa^ffl«ilW|B]Pi0tfS] (60s) 

ft*. in*#*-'?'#*. ±(MPa6# < e*¥« E * (sys.argv *0f*3ltt7C*«Pft^f 

*) flawim£a3sj®a;-#&: 

inc - int(sys.argv[2]) 

(tkjp. 

m, im &r*.- -+##. 

«ttJB.. ]EiP Python waite^su#, 

a.” mvk, ***£**««ii**jr 

time.sleep, Python sched 

jB.*3.niy. 
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Library Reference #1 Python in a Nutshell os. time ffl sys 

3.11 tf 0 

3.11 

Peter Cogolo 

m&xm 

&jE&tim#n sched mm 

import time, os, sys, sched 

schedule - sched.scheduler(time.time, time.sleep) 
def perform_command(cmd, inc): 

schedule.enter(inc, 0, perform_command, (cmd, inc)) # re-scheduler 
os.system(cmd) 
def main(cmd, inc=60): 

schedule.enter (0, 0, perform_command, (cmd, inc)) # 0—right now 
schedule.run( ) 

if_name_== '_main_' : 

numargs - len(sys.argv) - 1 
if numargs < 1 or numargs > 2: 

print "usage: " + sys.argv[0] + " command [seconds_delay]" 
sys.exit(1) 
cmd * sys.argv(l) 
if numargs < 3: 
main(cmd) 

else: 

inc - int(sys.argv [2]) 
main(cmd, inc) 


Wife 

3.io dt«h 

sched 

sched 

Mtt#. sched, scheduler BPschedule, 

atmmmmm 

|Qj-time.time, *- 
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RBtfil-time.slee Po *BT^» 

nmsm, m-rm?, Bjvmsched%=F-&mm 

e*. *a. etAAwar^TJiiiitraM#**^ sched w«*a«B£ffl. 

- B/fTT-'f sched.scheduler £fl[ s, ISTBOiaWl! s.enter lft&£B*| 0 ], 

BP^aftjgM* n (*W»ntt*0. i4###4fABP®4). 

s.enterabs, XtT SWH 1 :^. 

fj^attjiittjfeauiufiMx. tt*/j'M&*aaMT>. -H^wuawa*, 
®g»&f«M#«cW7cffl. ap|'NIWB* , «*6i6lil—igaflFifrMSIR 

s.cancel. *a&Xft~^8*»Wffl«fe, 

mn-^m^zfs, rtbhimi s.nm, -e&nmim, 

4*1**. mH perform command^* 

iiKfkt/SmfciifT'ea B, toJgtfisfT»3EW*KE*4-. 

tf**ttR.*J*S*6*S, S«[ perform .command 
WttiBIffl . &# 0 ft sched , 

ffraw«. 

(**#)*, Tkimer «J after *-aftjE*8JUIfc# 

g Sitffl AS). 

BP<£stf^*1*0r*&4ffi#Wfll^, sched 4$ 

3.10 1**, ffiSWSSBt(i]JiffiM.*lkcmdM».ff^^^, ?iJT-&cmd 
SP* and ttiP, 

BlIMf. WATXfiJHtWK**. 

W “flJHtttt" ftfr. cmd, fiJ-T&fttr cmd 

Zm, »**'M*S«r^»fJBfl5lWWiaitTinc», M'a 

schedule &VBmJsT&Bt, K5 cmd 

ainc®.': sched -n&a” *#. (&«#*£n§®«&a**#, 

cancel 

mn.) 

^T*1JttaW»i(M!l-SaurW*ff, itiMHfmoHr. 

«*« 

S 3.10 ^f!f * Library Reference Python in a Nutshell 4 1 os, time, sys ffl 

sched MXtSo 
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3 .i 2 +a*ott^i+* 

Anna Martelli Ravenscroft 

Python 2.4 , M*S 

Python i£iA&5 float ^ISU. 

&«#Adecimalgft, 

»> import decimal 

»> dl = decimal. Decimal ('0.3') I 

»> dl/3 # 

Decimal("0.1") 

»> (dl/3) *3 # ##*££*#? 

Decimal("0.3") 


ttife 

Python 

»> fl - .3 
»> f 1/3 

0.099999999999999992 

»> ( f 1/3) *3 

0.29999999999999999 

Python 15IW*-« 

Python FAQ (Frequently Asked Questions) XtS. fiL http://www.python.org/doc/faq/general. 
html#why-are-floating-point-calculations-so-inaccurate, sS,# Python Tutorial tftpftiSnP^K 
JaL http://docs.python.org/tut/nodel 5.html„ 

Wt£Art=f L m-M&#—mmt 

«£A»SW{5UJUi'»J 

I'JW. Wilt.) 

irW decimal 

Sfi«IW*S*, decimal #t*»JWIStiSIfBMW7. 


# ttfll A-**.&« 

I ***«*#? 
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7decimal -'f'frftj 

decimal *fcfe, n, decimal MM. 

str(n), tfrjVfM n„ decimal *t#>nj !•>!,#]-fecSSS. decimal *f#>3;3: 
(fcfcSP, fi float &*|sgffl£&*i]ttfKj„ +a2f]»®?IA 

HJ Python*. float $0 Mfti¥£&M. 

float *ts±airT«tf+a«» 

WWS. 35— lEJtottJJrSttH*#. decimal &&&&##.% float, long 

VAR int mm. 

decimal ffifi##% Tim Peters ft 

FixedPoint, JaL http://fixedpoint.sourceforge.net/. Python money 

^a«rp^,#%3.13iy, TJWWMIT decimal g BMW#»Jg*&5S;. 

* m - a . (E&mtwsf). 

W»^. tf H*J§*tf7J5f*nt* (« 

Bt. . *#T*4*-iMI5i«rW*a*Wi. 

ami-a. H**es^*jin*«. 

Python 2.3, decimalJ& 

http://www.taniquetil.com.ar/facundo/bdvfiles/get _decimal.html 0 

Mmn 

Python Tutorial tftPffiS: B #J#¥#»J/iL http://docs.python.org/tut/nodel 5. 

html « Python FAQ» http://www.python.org/doc/faq/general.html#why-arc-floating-point- 
calculations-so-inaccuratei Tim Peter ftfj FixedPoint, JSL http://fixedpoint.sourceforge.net/» 
W decimal , ##ffS 3.13 t decimal Python 2.4 £tfj Library Reference 

3t434* f. 2.3 , 1SL httpy/cvs.sourceforgc.net/viewcvs.py/ 

python/python/dist/src/Lib/decimal.py* decimal PEP (Python Enhancement Proposal), PEP 
327, £ http://www.python.org/peps/pep-0327.htmlo 

3.13 

&-#f: Anna Martelli Ravenscroft,, Alex Martelli, Raymond Hettinger 

m&um 

SmWttJSWtt decimal «*%—^SilW moneyfmt (JKteJK*A 

Raymond Hettinger *fi^, 2JPi& Python decimal : 

import decimal 
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def italformat(value, places=2, curr='EUR', sep='.', dp=',', pos-'', neg='-', 

overall=10) : 

. #+«*] value 

places: 

curr: 1* f ft f ( ft I 

sep: ft^^S ( =-t~S) ^-Kft (itf. ) 

dp: 'h&.&^^ft (it-f iK-ft-f ): S places 5 OBf 

pos: JEjftftftiSttftf: “+*, 2&JK26 

neg: j£ ft ft ft & ft ftf: *<*, 

overall: ««•£*ftfti&ft&-fc:*, £&#i?ft-$ 

^ft^fi^SiJUEftfS 

if *f f# 

q = decimal.Decimal((0, (1,), -places)) * 2 places—>’0.01' 

sign, digits, exp * value.quantize(q).as_tuple( ) 
result = [ ] 

digits = map(str, digits) 
append, next = result.append, digits.pop 
for i in range(places): 
if digits: 

append(next( )) 

else: 

append('0') 

append(dp) 
i - 0 

while digits: 

append(next( )) 

i += 1 

if i — 3 and digits: 
i - 0 

append(sep) 

while len(result) < overall: 

append(' ’) 
append(curr) 
if sign: append(neg) 
else: append(pos) 
result.reverse( ) 
return 'join(result) 

# 

def getsubtotal(subtin=None): 
if subtin == None: 

subtin = input("Enter the subtotal: ") 
subtotal = decimal.Decimal(str(subtin)) 

print "\n subtotal: ", italformat(subtotal) 

return subtotal 
# &£«**]«*«« 
def cnpcalc(subtotal): 

contrib = subtotal * decimal.Decimal('.02') 

print "+ contributo integrativo 2%: ", italformat (contrib, curr-'') 

return contrib 


mBwm&nn 
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def vatcalc(subtotal, cnp): 

vat = (subtotal+cnp) * decimal.Decimal('.20') 

print "+ IVA 20%: ", italformat(vat, curr='') 

return vat 

def ritacalc(subtotal): 

rit = subtotal * decimal.Decimal('.20•) 

print "-Ritenuta d'acconto 20%: ", italformat(rit, curr=") 

return rit 

def dototal(subtotal, cnp, iva=0, rit=0): 
totl = (subtotal+cnp+iva)-rit 

print " TOTALE: ", italformat(tot1) 

return totl 

# 

def invoicer(subtotal=None, context=None): 
if context is None: 

decimal.getcontext ( ) . rounding="ROUND_HALF_UP" # 

else: 

decimal. setcontext (context) # JiTiCST'#, 

subtot = getsubtotal(subtotal) 
contrib = cnpcalc(subtot) 

dototal(subtot, contrib, vatcalc(subtot, contrib), ritacalc(subtot)) 

if_name__main_': 

print "Welcome to the invoice calculator" 
tests - (100, 1000.00, "10000", 555.55] 
print "Euro context" 
for test in tests: 

invoicer(test) 
print "default context" 
for test in tests: 

invoicer(test, context-decimal.DefaultContext) 

Wit 

m , is<£ffi7frMdecimal^, 

decimal m&tiwbwnmbm 

italformat 09«£«7 Raymond 

Hettinger 6il moneyfint 8 84, Python 2.4 fr\l Library Reference decimal ftlifeiSI'T 

m\. overall 

overall decimal, (&*# 

subtotal = decimal.Decimal(str(subtin))4 1 l'tfJ subtin 

&&&& getsubtotal —mmm 
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imam., twxsrattmii£sis 

#**. ??^Sgetsubtotai*pi^ii5jM#a:#iM, Ttm, 

*s&. ^f^^raMmwawj. <mwsmaiim&imim 

^jTS^JItc^, Rft^curr, sep fq dp MIRUfitf**: 

def USformat(value, places=2, curr='$', sep=',*, dp='.', pos='', neg='-', 
overall=10): 


£3ife±, <£/B Python# 

*J¥4>M locale 

locale 

^raMH*a#W^[BIW«»fa#J: decimal ROUND_HALF_EVEN ^2j*KvUW« 
«*£. SM, ROUND_HALF_UP. S!l 

«»«*, R*#a±TXifiiBpar. 

»«. ^Mmm\ ("i mw°m'i\ na^iiBii#. 

Z^E**«AJfe**±T£*H*. context **«. Kfem'JM 

jiafSJ^-Mgetcontext^SrsS'tt. SJc#iia setcontext(mycontext)f£A 

-'hE®wcontext m&m, £*. 

±T:fcJW*. jnJMMMWttjE£MIflsftW + 

ttfli decimal, iffli««lg^fi<jH*MIK^@ti+«0ll(5t[ffljE86W±TX^* (BP, iEflft 

W*W«W). 

#:% Python 2.4 Library Reference decimal W3C+3, decimal.context 

3.14 ffl Python £SEmj£fln;£#§ 

®i|} : Brett Cannon 

tomm python «««*«+««» 

M'&Jim 

*T#Wrtf-*, decimal «4fc. ftflMSmasaAft, 


Wfi]*HIttB+* 
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ha q whwSjkshj 

W¥: 


import decimal, re, operator 
parse_input = re.compile(r(?x> 

(\d+\.?\d*) 

\s* 

([-+/*]> 

$' ") 


# *.#RE 

# ♦***#*#:**■«* 
# #&«#£# 

# is## 

* *#£ft* 


oper = { '+*: operator.add, operator.sub, 

operator.mul, operator.truediv. 


> 

total = decimal.Decimal('0') 
def print_total( ): 

print == =\n', total 

print """Welcome to Adding Machine: 

Enter a number and operator, 
an empty line to see the current subtotal, 
or q to quit: """ 
while True: 
try: 

tape__line - raw_input( ). strip ( ) 
except EOFError: 

tape_line " 'q' 
if not tape_line: 
print_total( ) 
continue 

elif tape_line — 'q': 
print_total( ) 
break 


try: 

num_text, op - parse_input.match(tape_line).groups( ) 
except AttributeError: 

print 'Invalid entry: %r' % tape_line 

print ’ Enter number and operator, empty line for total, q to quit' 
continue 


total = oper(op](total, decimal.Decimal(num_text)) 


Wife 

Python 

IKHUf, « 2345634+2894756-2345823 

decimal 

T+iawwit ntt. ism 

shell TisfriHsW^W (lPython 
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i+M), mjs-Mmtt&A' (-\tL$.%£\m 

jD±-^jjs^/M!c^, mm-Amntt (/.*.- 

m+, s 4 mis®^, m*£&mi&*wMkAm 

mtAm&fti*. nHWiAfiirtf. ^«ua q * 0 $ 

decimal fefi Python 2.4 't'ffljftgP#. fa AffcttJB Python 2.3, flHfriq 

http://www.taniquetil.com.ar/facundo/bdvfiles/get_decimal.html, A Wi¥r { l£ %k&'\~ Q. * 
decimal «T5;^fiiW«W+i2®»^]ii», -ew&jBiiffMapr 

g tfi.fi Python 

utt^ttisirarA. ta 

3.13 WifTK, pTMttKilftttff AM ROUND_HALF_EVEN 

**•»«»##«*. iMr*^^TB«untifiWKii*. -'Mrjstttnafrft*. #f* 

A], 


tapefile - openCtapefile.txt', 'a') 

«/R, #Mn tape_line M{tM tiy/except \W5)£l5. #P-&«*]A£#2.>f: 
tapefile.write(tape_line+'\n') 

prim .total g», fl&ERflBtfftlUttA 

fjf>4-fr«p. nutraiS^A^AHXft'l*. Hilt, 

def print_total( ): 

print •—— -\n', total 

tapefile.write ('-— -\n' ♦ str(total) + *\n') 

file *t*M write W*#«. «^^BHWfcfc^**«D±!MT, 

a*prirtiWlSWf3WSr#*ra^HI. J»a*ffJ*WflWllBfflrtB«HtrB», 
*HiftbPT-^’\n’. &Jg. «JR^print_totalB»M*-Aa^!lZ^r%«a^» ! 

print »tapefile, '-=-== = \n', total 

#SA##WRatt print »> somefile waft, ±HW 

(^aa*iic*ain«*tta*a«»w»A, na 

rawjnput, 

2.23 TOMKW^*¥fcMtta5E*tf&Att2rfc), #tt$ni@ttl-^ clear Bft (* 

$n*ffl^«iA 0*£ffi5§£?t£i£ o), «M»&'MiPS:«i|»iP-'h 

Gui^jfe. *a, a**jEas»»B»«#^3W«^. 


WfalWW«-it» 
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oper (/. *. -»+) 

W operator SW*' 

a*a. turn, -HSc*iflaif, »t. 

if op == '+': 

total = total + decimal.Decimal(num_t ext) 
elif op == : 

total “ total - decimal.Decimal(num_text) 
elif op == '*': 

<line_.annotation>. . . and so on . . .</line_annotation> 

python tiui§ 

amp. 

m£$m 

decimal & Python 2.4 ^ Library Reference , Python 2.3 

M£>Rl'£ff], 5L http://www.taniquetil.com.ar/facundo/bdvfiIes/get_decimaI.htmli til hit-/, 
#%+ti£S l J PEP 327, III http://www.python.org/peps/pep-0327.html, 

3.15 

David Shaw, Miika Keskinen 

Luhn 

MXJrrn 

Luhn mod 10 fc** Python rtMMJRg, ^aUfTOBMR 

mc»: 

def cardLuhnChecksumlsValid(card_number): 

. igitluhn mod -10 """ 

sum » 0 

num_digits = len(card_number) 

oddeven = num_digits & 1 

for count in range(num_digits): 

digit = int(card_number[count)) 
if not (( count & 1 ) * oddeven): 

digit = digit * 2 
if digit > 9: 

digit - digit - 9 
sum = sum + digit 
return (sum % 10) == 0 
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zope 

r, ®*m^®^W#^ilE^til^ffl7Luhn (modulus 10 ) 

—7'5u?& ff, JaL http://david.theresistance.net/files/creditValidation.py. 

49745 (Perl Cookbook , (b)[a]B4, £&&*452.1i<[, 8101 

TWB#^fttt«ifc4WS*. 

checksum = lambda a: ( 

10 - sum((int <y)*[7,3,1][x%3) for x, y in enumerate(str(a)[::-l])])%10)%10 


rnzzm 

3.i6 iticy 

&i4h Victor Yongwei Yang 

tt£ 

(ffl crontab p£# Windows i+#H£#*isfiK Python 3W M Web $]R 

(imp#. 

Web 'em&7i£WD*3E-fb. 

JfiHRttSffilt. 3e*WMfc*. TffiitfMl#*, (- 

>MBF*W CSV (S^HKTFfttt). »=FI*W). J8#*SWt*5c»tP7&tlS)ftWC*S5<fc 

fil«! 

import httplib 
import smtplib 

# 

thresholdRate = 1.30 
smtpServer = ’smtp.freebie.com' 
fromaddr = 'foo@bar.com' 
toaddrs = 'your@corp.com' 
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# K&g* 

url = '/en/financial_markets/csv/exchange_eng.csv' 
conn = httplib.HTTPConnection('www.bankofcanada.ca') 
conn.request('GET', url) 
response » conn.getresponse() 
data = response.read() 

start = data.index('United States Dollar') 
line - data [start :data. index (’ \n ', start) J # 
rate = line, split (',') [- 1 ] # 

if float(rate) < thresholdRate: 

# email 

msg = 'Subject: Bank of Canada exchange rate alert %s' % rate 
server = smtplib.SMTP(smtpServer) 
server.sendmail(fromaddr, toaddrs, msg) 
server.quit() 
conn.close() 

Wife 

&®csv, 

Date (m/d/year),11/12/2004,11/15/2004, ... ,11/19/2004,11/22/2004 
$Can/US closing rate,1.1927,1.2005,1.1956,1.1934,1.2058,1.1930, 

United States Dollar,1.1925,1.2031,1.1934,1.1924,1.2074,1.1916,1.1844 

• • • 

(“United States Dollar’) k 

US - data.find(’United States Dollar') « 
endofUSline = data, index (' \n', US) * % §1 

USline = data [US rendofUSline] # 

rate = USline.split(•,') [-1] I */&-«$& 

sjDMkxmiw, 

gm&'N*aniiwm*isk* 

JSL Library Reference ft Python in a Nutshell 4 1 W httplib, smtplib ft^f?$ 
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H4S 


Python &I 5 


§IW 

David Ascher, ActiveState. Learning Python — 

ssssitriftttiij&sw-#. xtTiies^ftiswwA^, effimMrasiftttft 

It fin “carjacking”, 

“canvitness”. “snailmail". “email”, “googlewhacking” *1 “blogging". fti+#tJl®lT 
.Perl : TMT0WTD1(There’s More Than One Way 

To Do It) * PerlgffflSt'eMSWMW^. ft Perl igWW APL ttB +, ffWIEStt 

fromt, 

python Perl 

8K«&. Python fift Perl «7a7n*tt. Python 

(aaa»w«itfnsj8t). m peri wj^iiT^nrftHWiaawflR. 

Python Perl W. SAJMK? 

♦a&fcfimHrantt*#. skb, “wte” m 

WX, f£ 

®t«ft -#. ajtawaw-*«HKM 

@R, IS-!&##*##. 

Al&HSIft*. HSltfltf?, jfii-^ Python *«■)+ 

m$t, “4*-£*««a:>N ■ tfTww-sariKHafrflfctt. ft python 
tfnf **-##««#■*, ^3t:l»»r#tt. fleurew 

sit, ■fcttttit, watem 
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WJWBS, 

*1*. ««^#*&ST*|3IWgM-tMn, $«R. **SW, «M'+W. IB4SSE1* 

f|5g^lte^#^|SlW^»J, ttttSMt. JFPM'ft. fc*. *#S»54Jt#tt. it 
Aafcflwwtft, n^m . zope «ratt±$E 

±jBa*^fc#r?FT**wmn. 

s*. ®^n@t^saw-*rt$*S!QA<m«5feaaw^. i2*WKA*WM, 

*»«E. vjvmmftmmMmxmtft mw® 

mm. afi-#ffi«»»»w«^w, nwaTiHfwm. sea, m. mas*. 

#¥« tffiB. Jt«. S*«5LWfti5«aiR, mfitfffl- 

IWfWSS. ttXfW^-'tXr^Wf. SP*HA* 

»Wf^#Bg«a^*#a5*iK'5W»lTfiT. Cooking for Divorced 

Middle-Aged Man KrtS^HWMPSfK-WWaiR (M.Bji#i£iiLtffiffl). {Iffcff]tf*«iESi> 

$ftttrt#AW5>HWI!*, 0r&. frM-*8fc3Ai&£T (Mtt, fiWBLbWBIWffiffl). 

4*^*i*w**wgiw+. a*a*«». 

3tft86991erAi!IHK. 

A, «0to-«Hrt#aft*»jIflI7. «*-U* 1 JR2Mf£JB, Python a&£?tJ 

Python 2.3 ft Python 2.4, &(1 @WWS»*flI»tt)WW-firt® 

MMffiMWtfliffM#**. »W*#3E»HW«f, K#ft@*, [SiWW?G$»rtiJ 

rt£i£fT7&« (A^SfSHfc). 

-titfrJR* (2.3 ft 2.4) £±, M^##®ft«M?f5 l JR#£lft®£lQM®W®*, 
i i/3, 

KffiiWgA. 2P£. XM. giffl, ff*l, T-*o Python 

*, ^a«®t.^l66, *fcBt Python 


4.1 

Anna Martelli Ravenscroft. Peter Cogolo 
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rtffflsfcSJUiS 

mi, python ®%&$u$i%fow.,*i%.mm. 

Python copy «ft^TPf*3ft*6J*JfK. ft-l'lZRlM&MM. copy, 

import copy 

new_list = copy.copy(existing_list) 

ffl deepcopy: 

import copy 

new_list..of_dicts ■ copy .deepcopy (existing_list_of_dicts) 


ttifc 

MSifr—*#fls*a*i6BW) Bt. Python (ft 
Java -#) «fflT--MBl*lJIOWkWg|JB, 

&«{fiB*SiS&*Ti%Ja#fe. Python “»A" ttftJili ®fciij- 

*»a, asw&nm. 

python ttfrfta&Kflwxtta. Bffja«-a. m 

»> a - [1, 2, 3] 

»> b - a 
»> b.append (5) 

»> print a, b 

[1, 2 , 3, 5] [1, 2, 3, 5] 

am, «? a *a b»6iaiiiPi#W5ffa (*bu). «rw. ^te^naa***^** 

£j§, xifeaaw*^*^*#*. &*a 

ft*, ^aaanna. 

wur 

***** Python **Jl. #* 7 ##■!*»* 

r;..r~ i ****&«, aafta***.?!«. 

' , t3 !l Jfc. *«fa=[ ]it#***^. a«.T**r^Sl, <SiP***> 

1*ajfc#FJt*l a tort*.. @>4:, X 
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I'ftui. inlwnttfffiM 

£JW. Python copy “tt1*«T. PJ 

copy.copy. —+#*»*» fl- S&£ri£T —'hSrtf 

»> list.of.lists = [ ['a' J, (1, 2], [ * 2 1 / 23] ] 

»> copy_lol = copy.copy(lists_of_lists) 

»> copy_lol [ 1 ] . append (' boo') 

»> print list_of_lists, copy_loi 

[['•’l# [1, 2, 'boo'], [•*', 23]] [('a'], [1, 2, 'boo'], [•*■, 23]] 
aS, =8^ list ofjists ft copy.lol (PHSRI*), '"I IX 

iist_of lists copyjol WxtGZTc 

*. -fiaf]aa*3n*a77G*. weactfeiiaw^^- 

flrix, 

WtcJS. /Stt. J£*W5C*. ffiffl copy.deepcopy 

S5^51, copy.deepcopy JgP§—nTffl6<J^rffi. 

xwm l, wei^d, m-^&d, ^dieted), #7*% 

(Python 2.4 set), set(s). (*T‘list. diet ffl 

2.4«fMsetB«*rtai»*^T. “«#!«*• ttsnxsftflUB.) «? 

*T»n-^?rtmj« (co Pya bie) nxt*o. 
mmiAT-ft aw Python Hit, t(o)*ftJ&*jSl. 

—^«»W3ar*6: d.copyo, dic^d)^-#. & 

@«^a#dict(d) : a#^rsara#*tt*awjtn^r*ii'-ji5*. 

copy.copy StfxT. $0*^8 B*Si^M3l, copy clone 

jn*»S«eBW*W«»Ja36rSC. «TBU*«- _copy_(*-T 

*gea^-ffiWaW##6.9t>), getstate. _fP_ _setstate_ ..jfirffi (# 

# 7.4 aejwsftWJftTSJtHwmwfls -—vemm 

pickling—»*a). umi 

«-'M^P*«I__deepcopy_jfira (#%6.9 7f). 
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as, stMHumsmiiMk (nm*. 

fc&x&M&ib-eti. {m&toamtt*.. ^i***#^ 

mwn?-. 

>» s = 'cat' 

»> t = copy.copy (s) 

»> s is t 

Trum 


is ra. (is ttaSStJfctgfflpg, ‘HftffMWiytt 

copy.copy SSS^W, <SiH*;£S0<j). 3tf 

4fc£ttHtt*Ht2P«2£«Fft. SM'flia, ®«4fc**JgW-'bS 

jmwrr. 


ff^ 

***«*#«. *£.-+*'];&. L, 4*/fl “****** 
*&* - L[:]«ail»J4L^+[x for x in L]*P^T *£&*+ L tift# A, 
>&*>£?');$., L+[], «&JSLiq L KLK* 1, L*1, 

•iWtfifc# lit «*>!*).$-, list(L)i4^ti-l*^j5.;fr%. *i±, *-f 

64 /■**. L[:]&*tJ]&. Aftt, 

*Jt—***d, dl: 



»> dl - { ] 

»> for somekey in d: 

... dl(somekey] * d[somekey] 

A**.« dl = { }; dl.update(d). *i±, it-pjj**— 

ffl dl=dict(d)it#—4;**W«* 7 , 


JE£i5*4 

Library Reference #1 Python in a Nutshell c f , ^cT 1 copy 
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4.2 

^i^i: Luther Blissett 


(**ftwisra«5t«o 

m&xm 

ximi— nsw*. mnmmw^vA 


thenewlist = [x + 23 for x in theoldlist] 

is]#, s 

sm^j&a#: 

thenewlist - (x for x in theoldlist if x > 5] 

a4S?«Ba#awft*a^-»-ttw«, wMn-'hifSMo, 
ttmu±23, msamwa-finisA, 

thenewlist - [x + 23 for x in theoldlist if x > 5] 



Vtm. SPfi python 

*£±. “aaaiaii#" 

■ftttilSi&Mfrfe. tfcSB. ®5n*5#*ymL^W0f^Tioo6«j7E«Ta*fi!tioo, 


L[:] * [min(x,100) for x in L] 

fcttawt*^ l xmmfe, Hrfn^f*L-.... 

##4.4^„ Xi9*2&*r£$ft*£ Python 

$n* Python 

*««?«*#. tMn, fflLl-list(L)tt», 

LI = lx for x in LJ 


144 14* 




Ll=map(f, L), ifipfrg LI = [f(x) for x in L]„ 

Sfa]®o 

SPython2.4^, 

tun. M$tinmm-\-n^m»:Um 

£ Python 2.3* Of &&AVli 

total - sum([x + 23 for x in theoldlist if x > 5]) 

£python2.4 4>, isis^mitwt (ikXBim i£*ttn 

t£*§ -*rW8rt&tt sum 

total = sum(x + 23 for x in theoldlist if x > 5) 

WWft. 

EMtt 

## Reference Manual list display 'NS ?) Python 2.4 tp^/jUgg 

rt # i IB 19 » Library Reference #1 Python in a Nutshell ^ itertools p*9 

®Mmap. filter sum i KAfi Haskell, iC, http://www.haskell.orgo 

•ft 

Python ~t Haskell ( http://www.haskell.org ) 

*. H toXAZ*-#. ioJkfo 

if Haskell, *|* ft *J'**?.&» 0*7 Haskell *']4L#+j£^iftn»tTtf 
#, (lazy evaluation) (-<fe-$i#fc*7 

( normal order ) ( call by need )). ■§■ — 

Python, #, (&4*?J 

( eager evaluation ) *f3^ 

j?)/f ( application order ), 4£-<fLi#tf) ( call by value ), 

(strict evaluation)), 

£A7*t*. *» 

^ Haskell Python , rfniLi&'t' Haskell 

*1 . *P 

Python *i± Python 2.4 + it $L T £/*. 
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4.3 

Nestor Nissen. A. Bass 

WJiglU—HttMt V. SnSLS^z*, L.get(i, v)3fc*f£flf:£, nl 

**J*tfft*r get 

)8^77lg 

*91fi. *t]»&e^***, 

def list_get(L, i, v=None): 

if -len(L) <= i < len(L): return L[il 
else: return v 


ttifc 

Python M3?3l«»J*&3§r i W**?l 

T-len(L)»/j^ len(L)a^K|0j4'„ list_get &&&<]#& i 

W*?l, 

def list_get_egfp(L, i, v-None): 
try: return L(iJ 
except IndexError: return v 

ms, sma^a* (a&xga 

ax*«*) ^ttiw**5g^wiist_getg«t«4fg 0 mtt, a^ “ftfeJK1gjB.£lt 

!??■§> (easier to get forgiveness than permission, EGFP)” ®, Mf&WMJH 

python 

sii, ^rmm^mm-a 

nmz.tt, ust_get aft*. 

w« python «#*f, gaaft^ttwaTOtt. —•&#«■ 

«. «■**«*+. ^T99.9%Mj^fflMW, a«a'Mi!W*ifc«»-/R 


Language Reference #1 Python in a Nutshell 4 1 


146 


S4t 



4.4 ®3Ef®|n|jT5IJ«fW5c*?0*3l 

Alex MartellL Sami Hangaslammi 

&& 

®ff?iJ6<jAP), m Python 

f*liii®3& enumerate 

for index, item in enumerate(sequence): 
if item > 23: 

sequence(index! = transform(item) 

for index in range(ien(sequence)): 
if sequence[indexJ > 23: 

sequence[index! * transform(sequence(index)) 


ttSRBffi—Python 

ii&S&AW Python 

for item in sequence: 
process (item)* 

for index in range(len(sequence)): 
process(sequence[index 1) 

MSM«Jfcfr£3EMTH». J 

roflwsft^itaffiflWr^niRaffl^w. »w*>. 

&ft. ^^thelist[index]®m*-^*TW^IPJ. *jT£ 

Python Trt^8« enumerate. #» ' 

^ (W'NFJjtttTCffl) ^5n(index, item)6<]*S*, —ft— 

a. Hft^Wfcr^MMirar^ft: 

for index, item in enumerate(sequence): 
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a#, £ for wif**. fcsiw^wsnTBUirHW. 

enumerate d=dict(enumerate(L)),, £KUlM.X- 

d[Q is LIi]»*A. 

Library Reference ^0 Python in a Nutshell c t 3 enumerate % 19 

4.5 

David Ascher 

ft# 

^aMda-****^*. .aiiMig&fiiiWifflft?:. 

Mttm 

Gia-'tsxio 

o ftB8|: 

multilist “ (10 for col in range(5)) for row in range(10)] 


ttife 

S Python ftfe&® 

»> alist - [0] * 5 

mm, &*«#»-#&*§ 1 x 5 0 

rii*. mx, -^e*«»«*«»» 

TMttS. 

»> multi - [(0] * 5] * 3 
»> print multi 

[[0 , 0 , 0 , 0 , 0 ], [ 0 , 0 , 0 , 0 , 0 ], [ 0 , 0 , 0 , 0 , 0 ]] 

#±*'BXff3(6±jE#, fi*ir^n?i?#6*aBE# bug att„ #+•«*««■?. 

TBiWftBtffMlWrift*;*. 

»> multi[0][01 = 'oops!' 

»> print multi 

[['oops!', 0 , 0, 0, 0], ['oops!', 0, 0, 0, 0], [’oops!*, 0, 0, 0 , 0]] 
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—ifciSSt (J&fiT- http://www.python.org/ 

doc/FAQ.htmi#4.50 wfaq^h). 

W-'f'dHS: 

»> row - [01 * 5 # row5'J^ + rt 0 

»> mulci = [row) * 3 #multi fUffH 3 51/8 row 

#«aa«ftPUTr&£/8 w muiti iirawM®?i!ritt[[0]*5]*3 imx&r 

MR® Znmifcg; mu!ti[0][0]}g;£— -tmiM., £i& m muiti[i]fO] 

M{S, multi[2][0]W(l.... SS&$'T row[0]W{S! 

&row ^ja^, %ttm$mp\7z± 

$(hj, m-n, 

K'f'^T3^[row]6<l«SW?lffl, ®it, multi 

&#. % mum 

multilist « [[0]*5 for row in range(lO)] 

&**> — nm&-. 

, * Python 2.3 *. aLKttAftAM 57ps P${ft5l]T 24ps, & Python 2.4 
M.49 m sBHH;SIJ7 21jis, jgfrTfc*—frX*X««*Ai|-J*«L (AMDAthlon 1.2 
GHz CPU, itw Linux), (fcfls—^*5!|«W€!iai!MI*, ^ffil^/l+ns 

w*®«Mfc, mmmzftMiE&wwte 
-fi, xmft&RmffMi&ftiimFtiL&KmtiiM&jT. mvx, awm^*?*#** 
oti8¥, m 

m$%w 

Library Reference ft Python in a Nutshell range 

4.6 SJF- > NR*Wff5iJ 

Luther Blissett. Holger KrekeK Hemanth Sethuram, ParzAspen Aspen 
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(-+&*?*&%&¥. °jvA&iimm?mrt$L —ds# 
im?, «»<WUriK*»J9*-««.) 

M'Axm 

m&m *■?. 

iiffltt, (*rJ6 

[predicate]—'heSSK, 

{i: £&fi, »*5c**-^«IOT« ; ffl s H*ti6lBl True, SJH'JiSH] False.) ftfl 


def list or .tuple (x) : 

return isinstance(x, (list, tuple)) 
def flatten(sequence, to_expand-list_or_tuple): 
for item in sequence: 

if to_expand(item): 

for subitem in flatten(item, to_expand): 
yield subitem 

else: 

yield item 


Wfe 

**-+**»**!. tt*** -aar -awMwwiH-*. a### 

a, STK^a*. »nwR*-^«- y Mife4ta0f ; firW76*. 

for x in flatten((l, 2, (3, ( J, 4, (5, 6), 7, [8,], ), 9]): 

print x, 

1 2 3 4 5 6 7 8 9. 

a^ffa-pt-wrais*, nm 

nwasAtiic^tt. a**«4T*±**4**. a«?F*#wiHi*r, 

flattem, 

T flatten WHJIHFTCfflWJfl*. 

& flatten 
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Unicode) ftlTSftXtfe. 

ft, M**-?/**!. 

£Ta»ra*ut5»rsft, ar******^ 

SSftft. JfcB»#«tBTypeEnor##. »TM*fJMb65*#¥W«W. IMWIIW* 

iMtfiSI basestring ft^ffil, 3 obj Me basestring Mff fif ftf, 

isinstance(obj,basestring)Wig®{I^fiTrue Hift, & 

def nonstring_iterable(obj): 
try: iter(obj) 

except TypeError: return False 

else: return not isinstance(obj, basestring) 

wffl#nreusjww flatten(s eq , 

nonstring_iterable) 0 JiM., 'f'JE nonstring_iterabIe flatten ftJRiUSlSiJi—'I'M 

»WiS». ftftflttiBJItKftwtlttlgtfft. nonstring_iterable 

^tfrf£JS list_or_tuple IS 3 fSliLt. 

natt eno python wiMiam&wspH, 

(lifo) a. 

def flatten(sequence, to_expand-list_or_tuple): 
iterators - [ iter(sequence) ] 
while iterators: 

• **£#«****<*£) 
for item in iterators[-1J: 
if to_expand(item): 

iterators.append(iter(item)) 
break 

else: 

yield item 

else: 

iterators.pop( ) 

ifi&'fij&ft if -BPSSinffStfiJfiSW 

ft^tfBI. »t]#*^tfaft*ft#flLAtt»**, saa break 

ffBSforWmtf, na^Jf ft While, *HS while Aft 

tf- y M?rft for@*ij. eise^wffl^ttaaft^iitraajFftTc*, '&M.&r£7£M 
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for for S'&J&flr mtf] else S for 

flPF^-feiMTTG*#, tftEfcag>Sft'^!!i*}W*SrM2Sft». WW. & else 7^+, 

ftfn^l^7Bg^^6<lKSa® (gifi) W&'ftgS, 2.gfl-I&5 while ffi$fiM*$tk 

fr, in*«BgS7, JHtjfctfJF, HUMr—'MPrW for 

JF5fc£ta£-*ffi±. i£ftS§tfJ*£#tft*iEtz;8ft: 

flatten ft$aj5£«/*£tt#XftttiBftffi«_£Higj5£;£tt| ! j F £3'£_g' $PJ?J 

ft'nnmm*., io%„ 

»»» 

Library Reference Hi /V/ion in a Nutshell iter, isinstance fXS 

basestring ftjXtS. 

4.7 

Jason Whitlark 

(m mm, mi£tom$mn-wm, mm^jmmin, 

Mxum 

fss^W: 

lisCOf Rows = [ [1,2,3,41, 15,6,7.8), [9,10,11,12] ] 

S5»-^i?i &nmm, mpjamm^mxikTisat. 

mm -+«*ttw**»**j*ff 9r = 

newList = [ [row[0], row[3], row[2]] for row in listofRows ] 

jfocffl). a#. iistomow S affti 

xaiA7- > htttSwxt*iftj¥y!iafTiiSJf»f^wrt®?y-s 

mw, 

newList = { frowfcij for ci in (0, 3, 2)) for row in listofRows ) 
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*nmt. -«s*£rflw, 

W«Whrt*. flfi*-#, trfflififliWiitt** (s 

listOfRows, Xt-T^UrWff^. nrw^dt: 

listOfRowsf:) = [ [row[0), row[3], row[2]J for row in listOfRows ] 

def pick_and_reorder_columns(listofRows, column_indexes): 

return [ [row[ci] for ci in column.indexes) for row in listofRows ] 
columns * 0, 3, 2 

newListOfPandas - pick_and_reorder_columns(oldListOfPandas, columns) 
newListOfCats - pick_and_reorder_columns(oldListOfCats, columns) 

“IBM" *J*. 'J&WW'htf&W “«W" *J*. 

(§?S:32II. ii-t - pick_and_reorder columns 

[row[ci] for ci in column_indexes] 

tta»*fflrt«Mniapa*eUliow»«r*W. _getilem_ 

fcajawtgi'Tff#. Hiifcttmfimftf9t 

map(row._getitem__, column_indexes) 

Python 

M£iS*4 

Language Reference ft Python in a Nutshell 
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4.8 -mm&& 

Steve Holden. Raymond Hettinger. Attila Vasarhelyi. Chris Perkins 

mmam, n&ntn. 

«a# : 

arr - f[l, 2, 31, [4, 5, 61, [7, 8, 9), [10, 11, 121] 

print [[r[colJ for r in arr] for col in range(len(arr[ 01 ))1 

[[ 1 , 4 , 7 , 10 ], [ 2 , 5 , 8 , 11 ], [ 3 , 6 , 9 , 12 ]] 

print mapflist, zip('arr)) 


ttife 

fswxffmm, • 

fomm&mMmftmW I?, ActiveX Data 

Objects (ADO) »*J¥J£q, Python W (Visual Basic) £Xt 

Getrows ;*r»;ii0M*fiU:£ Python 4WJ. 

(aut+) jsmwTcie. *W5**»i*s 

"ftiS#-? (selector. BP?iJ). *ltt$Sl$$&o 

zip tfimmiim, ®fnttfflr*a*ftWair (fr), *«**, ft 

zip. zip ig0W*7CfflW?IJ«, »£Bg^j£7$$tfc. iffiamap 

wb, list. zip w 

, «tfi"ruuiattffl itertooi s .izi P *»fj-&&& (H^izip# 

import itertools 

print map(list, itertools.izip('arr)) 
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*args ft**kwds igfi 

*args ( a A* args dp*.#*# ) A Python Jf} -f 

4fcBt (**#4***4 def»dj+*fr*4t#.*ftfl 7 4-*#Sfc), Python 
iR-frSp&S'J —^>L*a, ijtf. 

a+iMP^r). 

**kwds ( #**MT «*■&■# 4$, iftffl k A# kwds ) * Python Jf] -f-&*&A4?-ft 
****■<*•$ ♦**$***. (Python -Mt#A*#*■**, ‘6‘IH** 

******-X**^*]**-*****, **pass. for A yield, 

(**#££#«* def»4j+*f* 

*#■***! 7 *£*■**>, Python *##*##*.#1---***, j**#&-$-7 

#*#AIMMf*.«|** 

(*£*e-t!t.*tSt*4U£*, *--**-*#*#. k****.**,##**--*** 

pp*). 

«*Plat*St, M’*k?U*a^. 


W*»»»#*E*W#f s »W,flrW#atNumeric Python ftgffeW&H^fe.Numeric 
Python 

E£iS*4 

Reference Manual ft Python in a Nutshell 4’ list displays (^J -#0t)S:) VA& 

Xf^pS^f fuS#J#$C*a fttf&£#&(**k WffiHi zip ft map. Numeric Python 

(http://www.pfdubois.com/numpy/) „ 

4.9 

&•#[: Andy McKay 
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m&jjm 

get {‘key’:’value’, }. 

SlJ keyftd 

print d.get('key', ’not found') 

d.pop (ft ,ff get remove d.get (R 

»JM, W«d&fjl) BP«r„ 

Wife 

get 3f«BP bJ 0 

tfcfti! d[x], iflxm?*dfi<ji, foifimnb&n is 

Key Error &***««•* fil*. x 

»»»*Sr3BM«*«#SC UMn. 

XMBT. BftttBSfclil. xWFftdlflii. A 

ffl3IAin«|«, SDT: 

if ’key' in d: 

print d['key'] 

else: 

*args fr**kwds i£& print 'not found' 
try/except , $IlT: 

try: 

print d[’key'1 
except KeyError: 

print 'not found' 

rttfmfiefflget#*, gel* u M&;r*r d. g et( X ), 

IMMtttH. ®*xft^*d«t»MB. 4fc£ftilJd[x], *n**g. ifcRmmi None («J 
KttS«#JIE&ttift). Sx^ftd69iMW«, $PJ|lNone ZW 

PS1#] d.get(x, somethingelse). i£#. SPS x AH d flHPJ(HHS£l somethingelse 0 

get*-#«Mff*FJH»«,«. Python 
a*A)W&&-. 6. pop, ^-getfg^fm, 

pop ^WflMRSfa^g. get *o pop ***£XtJK. inlx^ld 

Mtt. d.pop(x)#5fitb KeyError ##, d.get(x)I^#6<J*m, 

d.pop(x, None)BP bJ. 

4.10 Library Reference fP Python in a Nutshell r f 3 AfS,, 
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4.io &?jWMn-'Nfcg 

Alex Martelli, Marlin Miller, Matthew Shomphe 

ft# 

£SH£ffid[k], gk^SdW, JS'JS^ 

d[k] 0 

setdefault 

def addword(thelndex, word, pagenumber): 

thelndex.setdefault(word, l J).append(pagenumber) 

def addword(thelndex, word, pagenumber): 
if word in thelndex: 

thelndex[word!.append(pagenumber) 

else: 

thelndex(word) * (pagenumber) 

VAR: 

def addword(thelndex, word, pagenumber): 
try: 

thelndex[word).append(pagenumber) 
except KeyError: 

thelndex[word) * [pagenumber] 

setdefault 


X'tT—d, d.setdefault(k, d.get(k, v), 4.9 

&&ksetdefault d[k]«{t* V, BPd[k]=v 

(get hkk(k£@ v, # d a*, gimetfF get M%m, mxm 

iS^SlS setdefault 

»*¥*+««**«. setdefault , 4.15 

W setdefault 

somedict.setdefault(somekey, [ ]).append(somevalue) 
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setdefault 7. *#«!#» 

get, setdefault: 

thelndex[word] = thelndex.get(word, 0) + 1 

theIndex[word]|ft& B (Bfcft^S^nTSc 

$w). *a, TTisa^^Msi 

dSttlltW#*: 


def addword(thelndex, word, pagenumber): 

thelndex[word] = thelndex.get(word, ( ]) + [pagenumber] 

ih®ffl##«^a'NR2|cW addword, ^ 

thelndex.get 'f'ycjg pagenumber WJIJ 

*, (A'Sword£M*$Wft»). 

g«MitJWLt, iwarn# 1 ooo 

iff*#? 4 'MmrtttftMSIftfm*. m addword JR-'t' 

(«ffl try/except) ftTW 10%, SIH'HR# ({£ffl setdefault) Wilt 7«J 20%- & 

ffi#n>hK* (ffifflget) 1»7 4*& f 

**»» 

4.9^i 4.15^i Library Reference ^0 Python in a Nutshell 

4.11 £SSSa£«3IWtt«TflJ&=?j* 

Brent Burley. Peter Cogolo 

Python, £*3#eaEI6««7**«3 e *. W 

ffl diet 

data = diet(red-1, green-2, blue-3) 

data = ('red': 1, 'green': 2, 'blue': 31 


Wife 

diet mm, 

m&Rm&fttifopM#} , diet, xmi&mnmMm. “i2ba” m 
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“for” a % “12ba” ISUBFHBfc, ffi for iE»S Python 

Python 3&#JE 

#mm (»*»***!*«««*»&#). a^TOffl 

dict( )flff7£{}*6l%—^3?*. 

i^ffl diet i£|&»4fc#*—dict(d)i60—W^* d W» 

JU, git It d.copyO—# 0 d *&—1'^, tfO M—'l'&Mikey, value)#JJ??ijBt, dict(d) 

amkeylE)¥?i]‘Ptiim£}k. m-ZRGS/S-lkliimM key &mtA). - 

a - diet(zip(the_keys, the_values)) 

the key ;g®&WJ, the.values zip g#£!jatffifi0-- 

>MR5tf(key, valuedfiWJ31, diet 

*o Python itertoos 

import itertools 

d = diet(itertools.izip(the_keys, the_values)) 

zip ffi itertools.izip — -*f 

»tg. a-ftWtMWU:. ttT-fcS# 10 000 Mtfj], £m&ttX£'’>JUVim ‘«££— 

Python 2.3 4>fi 18ms *f 45ms, Python 2.4 WJ& 17ms 5tf 32ms 0 
ZflTWft diet 

x+mTMwm 

Sl]#J Python : 

d - diet((’12ba’:49, ‘for 1 : 23), rof-41, fro-97, orf-42) 

dict.fromkeys(key 

sequence, value) (#nUM4'$£B&7 value, None) UP “Jo TBi£ri'M9'J , 7'. ffl ® 

-***, ascii 

import string 

count_by_letter * diet.fromkeys(string.ascii_lowercase, 0) 

E&sm 

Library Reference fO Python in a Nutshell diet fP zip, KAXUSife itertools fP string 

4.12 ^5iJ*7c*$g±tk^*a^PlISti l JIt : ?* 

Richard Philips, Raymond Hettinger 


Python SI5 


159 



M£?rm 

1*3 aw diet mwTmgQim^MMjrte, mMX&fitum&wna, m maa 
TgttfcfcaBW. —^**ni. xnrmmmwxmmftm#]zipm®i: 

def dictFromList(keysAndValues): 

return diet(zip(keysAndValues[::2], keysAndValuesI1::2])) 

(pair) $J&—-t$M4M£j£SS. dictFromList fgj®, fig- 

def pairwise(iterable): 

itnext - iter (iterable).next 
while True: 

yield itnext( ), itnext( ) 
def dictFromSequence(seq): 

return diet(pairwise(seq)) 

SIX pairwise tt$n, 

mydict.update(pairwise(seq)) 0 

Wife 

T-^key.valueKiWW^?!!, diet. 

swww. 

dictFromList F*»J^Eg«C zip, ffl keysAndValue *WPI > MBJi {££#*■-PIT 

(-'tWSJSIft 0, 2. 1, 3. 5-). 

&T*-«fe*e. ffiRft keysAndValues W#SSiiR#S£W£fflltt;f *f«, 

tMO list, tuple str 0 33 £h in* keysAndValues 

SB dictFromSequence M»fiJ*«XtJ!5jaWff###6»T—TWHR pairwise W£$#§o 

pairwise (Ut#7nffl. ^ 

ft#**), »$-SMKft!l£$?gW*5*. £«=. Mfl. pairwise -&R£j£— 

M, Kik&MEjm+tmxma, '£#]&&&*&% a 

APHL 

pairwise WSSe3frtfe®^J@. pairwise W*~iter SfflTffAW iterable 
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#», itnext next AS. 

»±*W£SHI, (ias Python Sn*#W-^5t=f^, 

»-#. next Jrm*JM&W$fi§ 

“S: 

def pairwise_slow(iterable): 
it = iter(iterable) 
while True: 

yield it.next( ), it.next( ) 

'f'ft. pairwise.slow painvise (“SfA® Python 6<J 

“*«*"). Mat:i§T4<j 60% c 

python m 

**«+a#***^iiBtt€E*»w+»a*#. mu, 

»wf. python 

mmm 

K»» 

E 19.7 ## Python Reference 

Manual «*#. 


4.13 





David Benjamin 


aMMRftias-'Mi-d’a 


«WK»ae 

ttJM^anaajK^*: 

def sub_dict(somedict, somekeys, default=None): 

return diet(( (k, somedict.get(k, default)) for k in somekeys ]) 

def sub_.dict_remove (somedict, somekeys, default=None) : 

return diet(f (k, somedict.pop(k, default)) for k in somekeys J) 
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»> d = {'a*: 5, 'b': 6, 'c*: 7} 

»> print sub_dict(d, ’ab'), d 

{'a': 5, 'b': 6) {*a*: 5, ’b 1 : 6, *c': 7} 

>>> print sub_dict_remove(d, 'ab'), d 

<'a' : 5 , 'b* : 6) { *c' : 7} 


ft python*, muB&MLimMm r^m — 

mmitmwmTEfib at 

ft*£»«» t, mw, 

es']{k«4t, &m get*■», spssi® 

rateffl pop urn. 

tm somekeys k #*£ somedict M«, k flsfcfS 

ftMt. wvkff-%-ffi *»»«*»«. uttMtR 

TS None). jffl*l, «glgj|l&7--&A somedict W^Jfc. *£m*|l£Sii£#?T*jft 

*Xt*69fiyB *##»». 

S4M*.* somekeys 4>W0fWW7C*«PS^S somedict “»*” 

MW***-**#, 'EnHiAffi^fn*^Si? + Wbug. fcft. Tim Peters ft The Zen 
of Python (ft Python M £KxXM 

import this #0$, Python ifttf*M). 0rW. ft 

4MtiBft&£. ftft&tt«l**0r#aft. Wtfftftfrft+WSttfcflMft*. 

def sub_dict_strict(somedict, somekeys): 

return diet(( (k, somedict[k)) for k in somekeys ]) 
def sub_dict_remove strict(somedict, somekeys): 

return diet([ (k, somedict.pop(k)) for k in somekeys )) 

Python **jft«ftft 

se#. <»yfrftftii^EE«wi:iM»jt««. 

def sub dict_select(somedict, somekeys): 

return diet (( (k, somedict[k]) for k in somekeys if k in somedict]) 
def sub_dict remove_select(somedict, somekeys): 

return diet ([ (k, somedict .pop (k) ) for k in somekeys if k in somedict) ) 

if' tttitftTmnmmfjm, BPft&ffl k 

ft Python 2.4 
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fSORSIMT& diet dicta ...])3ci®dict(...) (#mfeiEIB^A9^rS^-). 

Python 2.3, 

Library Reference ^0 Python in a Nutshell diet $J rfP^K 

4.14 

Joel Lawhead, Ian Bollinger * Raymond Hettinger 

watt diet w#»p^j««sw^A 0 

def invert_dict(d): 

return diet([ (v, k) for k, v in d.iteritems( ) ]) 

*m m python «mm itenoois izi P 

from itertools import izip 
def invert_dict_fast(d): 

return diet(izip(d.itervalues( ), d.iterkeys( ))) 


Wife 

d W't, d 

k, m& id[d[k]j—k. *a, *irjiiwws§iWEafl>i»«Tin 

pd, d ifefg v, d[ P d[v]]=v 0 bm 

utfcmMtt&tmd, x, *fid 

JfciStttfi** 5 ?*. MS-S-ttMS len(x)=len(d)(rt, x d ttftjEtt&tt?*. &J1B*, 

sn^w^rawttXiraEWPiiwtt, 

K<ra d (hashable, *^*wr^) w, 

5P>J, g»£lfe*-^TypeError##„ 

Python “?c«/J'6<jflctt;”, 1E$Q Donald Knuth * 30 ^ 

mmm m ttsmx. mnx&mmmmE&tk." *a, THHe^itstfSttwfcHR 
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J&-T«CJ8<lftJg, TOMff*«*. 

£&M, «*^-*4 I Winvert_dictg^nT^^®il,^$!ffWf, H^»*Jfc3E»7*&fc 

MM#. «g#®tf#7Etl iteritems k«v, 

fig(value, key)«J«J7, #&&£&&,($&&}&%£&!%& diet, £# diet ftttgffl T~ 

—-jEftaimiwwfi^*. 

W)»*^5l^invert_dict_fastEg»K$*SW^a^, -ZEfift 

SfflitWfl! Python itertools 

«W izip K*«'Hc*SPft«(value, key)-#«J-*t 

eui^*{fc (materialize) g>ro* (rogii&£$2s*a&tt 

»-ac£jft-Jl) invert_dict_fast invert_dict ftfg^ 0 tfcjp, 

J£#l_t, jx.$$ 10 000 invert_dict %B$ 63ms, M inveri_dict_fast PHJfliffl 

Bit 20ms „ i£«Hfl-7 3fll. »%*m. , ifftfififilM 

itertools 

*n*. iMiji*Pii#*iB«»«*ii». Ba*«t**«rt»+*ft-«a*ww*. 

S£»tt 

Library Reference #1 Python in a Nutshell ‘f , fKl@Wt|IS§l[ftl itertools i *f$ 19 $:„ 

4.15 ¥*ft-tt£4S 

Credit: Michael Chermsidc 

*»*-+**, *WMHHSttM*PJ£+tt±. 

m*jj& 

jE#waT, «wie«, bp-^ 

THS#^, list diet «J<t, ft#*®: 
dl - { ) 

dl.setdefault(key, I ]).append(value) 
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a-##*. s&mimmjfiTiaLntn^m* 

d2 = { } 

d2.setdefault(key, ( }) (value] = 1 

« Python 2.4 *, : 

d3 = { } 

d3.setdefault(key, set( )).add(value) 


Wife 

2r£ Python 2.4 *, 

SWirSHMKI*#AW setdefault (4.10lTt«*rt«) ** 

a*. 

list_of_values - dl(key] 

ftMMtltMXrffitf. 

dl[key].remove(value) 

nai* <te*r*bftsai*) wg»sfttfT: 

def get_values_if_any(d, key): 
return d.get(key, ( ]) 

Oft. *7&« “freep” dl “somekey" Iggti&ttS 

if'freep' in get values_if_any(dl, 'somekey') 0 


list_of_values = list(d2[key]) 

4’^ST-T'S^*: 

del d2[key][value] 

7 Python 2.4 gnhJMtffl 7« 
d3[key].remove(value) 
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(?c2tS0 W get_value Jf any 

def get_values_if_any(d, key): 

return list(d.get(key, ( ))) 

S&SiJ&^SW, 

X^^&WW, ^SPI remove 

*a. nMttbjE*j&». 

4.10 7T i Library Reference ft Python in a Nutshell ( 18.8 ff'fXtfT' 

bag 

4.i6 

&UH: Dick Wall 

case i§'oJ 0 

ftmm.it, case us***?*) arcm 

»*»**««“*»*. ft Python*, (first-class) 

(£1# “case «*]’ fcfc 

animals = ( J 
number_of_felines = 0 
def deal_with_a_cat( ): 

global number_of_felines 
print "meow" 
animals.append(’feline') 
number„of_felines +- 1 
def deal_with„.a_dog ( ): 
print "bark" 
animals.append('canine') 
def deal_with_a_bear( ): 

print "watch out for the *HUG*!" 
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animals.append('ursine') 
tokenDict - { 

"cat": deal_with_a_cat, 

"dog": deal_with_a_dog, 

"bear": deal_with_a_bear, 

) 

words = ["cat", "bear", "cat", "dog"] 
for word in words: 

return tokenDict[word]( ) 
nf = number_of_felines 

print 'we met %d feline%s' % (nf, 's'[nf==l:]) 
print 'the animals we met were:', ' '.join(animals) 


Wife 

MWrM*nW«{*. case 

#*#****« 

S^IlSf case, switch aX# select ®w. fi* Python*, JJf W3SM 

***» 

Library Reference Reference Manual 
M/HB, /*/*«>» in a Nutshell 


4.17 

Tom Good. Andy McKay, Sami Hangaslammi. Robin Siebler 

f&jgpH*?*, (3?*). w*). 

m'&xm 

Python 2.3 *, 
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m. ftai-®**, —«nri^iaaiS8ffl 

dict.fromkeys 


a - diet.fromkeys(xrange(1000)) 
b = diet.fromkeys(xrange(500, 1500)) 




union ~ diet (a, **b) 


inter = diet.fromkeys(fx for x in a if x in b]) 

a ft b AMtSftftSgJMft*. W&tE for ?*}ft if 

fta## &ZT. 

if len(a) < len(b): 

inter = diet.fromkeys((x for x in a if x not in bj) 

else: 

inter = diet.fromkeys((x for x in b if x not in a]) 

Python (#*£'*>6<J sets«ifc, ft Python 2.4 

rftaiww#). a-NOTttewi« 7 «^ ■* 

«»saTa^w«ffl, a#fte^«#*, %&%m python 2.3212.4, itobuk 

JBPMWMWi. 

try: 

set 

except NameError: 

from sets import Set as set 

(ft Python 2.4 40: 

a - set(xrange( 1000 )) 
b » set(xrange(500, 1500)) 
union = a I b 
inter = a & b 


Wife 

M#> Python 2.3 »ftmmmVi sets set (3? 

(hashable) MtC*). {£4! diet 

Wo s^aT-sw, * 

7fWftKft«Wit#m±, 260 M s, 690 ^s (Python 2.3, 

ft Python 2.44>, 260 M s ft 600 M s), 

a&ssawrs^Mt. 
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*a. set *S!M^S?**«**^. set tgihftJlM 

ftHgftftg. in*«^*j#3Silfm (I) (&), «T^ffi^6<Ja.union(b) 

fp a.intersection(b). £#*fHK7tt Hr, aflHMr#?h Pyton 2.4+, it# 

#*S^ 260ps, fitt4CaHK«3f 210 ms. Python 2.3, KISfeSB(MS 

SW: tf«i+#«ltf 270ns, 650ns, Python 2.4 ft, 4B4I1JIUMB 

fi/S-4, -B^IAset^M (ifcit 

& Python 2.4 Python#*# sets£jfe?l AW, «□*-#«), 

m? a^tbWBTaflibWMiMa'b, 

a.symmetric_difference(b) 0 

diet, set *%jft£-frftft. 

*«4**M^A phones, flFA£lft*ti! address, #FA«R*t 

SUlMt. 

for name in set(phones) s set(addresses): 

print name, phones(name), addresses(name) 

srFKM^atk, »##«». ajR«ffdP>rf£z*r*iK. 

for name in phones: 

if name in addresses: 

print name, phones[name], addresses[name] 

3-'NB#Wnrft2fSc* ! 


for name in set(phones).intersection(addresses): 
print name, phones[name], addresses[name] 

intersection j&r*, *t^»»#W't^S s *»«‘fkJ« set, R 

Hf*#*-*. tiiJsnXtmikJS#) set iSjffl intersection, tfffA^-t' diet ft* 
intersection #8:lHj#JSC. 

»*» 

Library Reference ?U Python in a Nutshell . sets Python 2.4 ffr’ltjS! 

Mt$S. 

4.18 

Alex Martelli, Doug Hudgeon 
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W£: 

class Bunch(object): 

def __init__(self, **kwds): 

self.__dict__.update(kwds) 

seffi, aia-* Bunch gw : 

point = Bunch(datum=y, squared=y*y, coord=x) 

*nmafc*T*iik 

JWfctaaiw. tk»: 

if point.squared > threshold: 
point.isok - True 


Wife 

inra*WW5r*MftSIJ»w. 

*£HR£*ttJS. ^ft#***#®#*. tt* BunchfcL _»*__#»+. ffl&**kwds 
©ft, #&ffikwds#»*M£f$fflM£^ft, a#, *5^ 

^ft*SI««**SPAfSJ»»»i£. fcfc®, 4n* point 

ft. 


if point('squared'] > threshold: 
point('isok’1 - True 

jfc*h 

class EvenSimplerBunch(object): 
def __init__(self, **kwds): 
self.__dict___ = kwds 

m update *■», 

wtt, ^iiB^*fta^*jaw Bunch £si&iss_t6m?5-. 

*a. python 
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d = {'foo': 'bar'} 
x = EvenSimplerBunch(**d) 

_dict_ A d W-'H 

mmm, mmm*m 

mx, la^mnj EvenSimplerBunch £tfj£3L 
(dict(kwds)a£#kwds.copyO), rfi** kwds M, ta%& 

#«. *-/&3S*ft»ife#«5fc7. Bunch MmmxmttXj 

irs. 

Bunch mmfr diet, 

class DictBunch(diet): 

_getattr_ = diet._getitem_ 

_setattr_ = diet._setitem_ 

_delattr_ = diet._delitem_ 

DictBunch x 

w*tt. a %'e$mT diet 

K»J). 8rVX, ^iaa hasattr(x, someattr)*^S/SttS^S^. fi?II2Wft1»**W 
Bunch fO EvenSimplerBunch iX&ffi, MM. someattr iftfE®— 

iSfcl “keys”, “pop” *U “get” 

python xmMM. python 

»*«■*«*. 

JavaScript ft JavaScript *, 

JE£2m 

Python Tutorial i Language Reference -fO Python in a Nutshell JY 

m, m 6 python 4.i8nr^**kwds®aw^*s. 

4.19 ffl-fci§fij£jaWtt?nW4 

^ri^t: Alex Martellh Marlin Miller 

faJE&m c «£# Perl imnitatL Python ft«, ^Sl«# 

(»W3tlfciMr + M if((x=foo( ))* 

while((x=foo( ))) e 


Python 8 :15 
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ft Python ft, ifx=fooO:... (fff 

^Rffift if# while *&["]«**, 

Python it—&o W*—+-X¥rtfo t c R«65?S (ft Python 

while (line-f.readline( )) != ••: 
process(line) 

m Python (MS». ?t*2ttfe£): 

for line in f: 

process(line) 

#11*, f*3?#FC. Peri Python ftB, W.a#BJ£i«riB« 

sisftissstt. 

class DataHolder(object): 

def __init__(self, value-None): 

self.value - value 
def set(self, value): 

self.value - value 
return value 
def get(self): 

return self.value 

» *T4«. »»**«»*!, 

import _builtin_ 

__builtin__.DataHolder - DataHolder 
__builtin__.data - data - DataHolder( ) 

ft DataHolder £#£W£ffl| data Mffl&T, C 

while data.set(file.readline( )) !■ '': 

process(data.get( )) 


Wife 

ft Python ^SMKMW. Silt, ft if. elifliJc while ig-Bj ft, 

ftSjawBt^wdBPnr (a#ft«£B»*»iiir). ftMi#**)** 

®fj«sft-^ While , ftfttRSFfttt 

for g-Bj. 

ftWfr, iESiia Pythonfile XtJfettA—>!*««*, KftM 

TCltSSHtMfT. 
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c. p er i python ftei, a«@f^5 

python & 

a^NH+T, ihftttW Python wiyiy,/5#*HfcM 

fm*#), &Z&m Python-JMff. *at5fc, 

IBUfcttJR*, 3M1WS, 

python 

python(s£®&), je#»# 

* “*tt", isiw*ffiig®3i5^#!«cfflT»ia« #am, &pj “*4t", 

itt«aiffl-^*ftlWJ«tt3|Eft*ii^ “**b", 3««)&#. 

(a#, get irmwt^n^^T), *a, m&nt&m data.set 

ftl data.get 

data.set(whatever)ft® data/value=whatever ^7~-.& , Wft±&WA:, BP, a7)JP AfKltft 

ha, 'ea-^«#w*-a. m®w&j$iinfti&&% : rmm(tiK 

59«i$. a^W Python ttPJfllS'fflttWfc] C A Perl K*|{Jl{MWjft±W*: 

^lA__builtin__ff^'eM«ttRSflfi-^/J'^ffl, «*ffi±ft£i5*fW£X7~t 
Urwaanit*. Bratt«5«fiffl8ff?F#5aa^*jB. 

m&jittmwmik. a^«»w python 
St¥*l»]fiSiW^r5S:, fflS, asttttffi Python 

*a, a »**«-+* 

h, a54«a#*mtt«T, a#^g 

•SWiy.ihA.SS. 

while [line for line in [f.readline( )J if line!=''}: 
process(line) 

a as a* python 2.3#2.4 flM*n*«9tt&iM£* <a 

ms une) “fittsr MMftftgni'K a*^iMM»#**i*»*M¥«, mb.-bm 
®SE» 7. python jR*1>«lljE, 3Wa* 

mz%n 

Tutorial &•! A7-AM A^ i Library Reference ffl Python in a Nutshell X A7_ _ builtin_ 

A® 1 Language Reference fO Python in a Nutshell At3. 
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4.20 £ Python printf 

Tobias Klausmann. Andrea Cavalcanti 

im&M C printf . fi Python 

M'Axm 

£ Python *mM printf 

import sys 

def printf(format, *args): 

sys.stdout.write(format % args) 


Wife 

Python #7F7*itb (print iS-fi]) fntestte (%#&&), 

®. ftMM&ftSjffv. »L>$WffWSSiiA, ffi 

R«5ffl.|L'»Sfn#»WiE«6EK|Hia„ 

♦WF, Python = 

print 'Result tuple is: %r' % (result_tuple, ), 

£**»##«». (-+* result.tuplc 2Jg. 

flM*7C*762L, 3—MWMB&7 print , *&@E&W7»&3f3i5 

printf &0L, WLWH3&&t 
printf('Result tuple is: %r', result_tuple> 


Library Reference ^0 Python in a Nutshell 4^^ sys X 

«i 2.13 Python »f>*ac++Wfctt«W*». 

4.21 etfB3£M«E¥S®5c* 

&iH\: Kevin Parks. Peter Cogolo 

^aM.-i^*+BWllllEJR7£*, at* random.choice SffRM—:#. 
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Mtexm 


Python random , U&'ZftmiVkVk 

import random 

def random_pick(some_list, probabilities): 
x - random.uniform(0, 1) 
cumulative_probability = 0.0 

for item, item_probability in zip(some_list, probabilities): 
cumulative.probability +« item_probability 
if x < cumulative_probability: break 
return item 


tttfe 

Python + random 

mx, m 

T random uniform g&*mT~'N'E 0.0 *H 1.0 ZmftK 

». ZfamBrufiitTtKRRm*, 

({§#**&£) probabilities somejist -#6<jfc]£, SSf^TC 

£#B£o.ofq 1.0 £|h], iifflttM;*/ l.o, ftnft^STS^fSiS, Wfiiaff- «tll 
«J*JR, 4B71!B5£j&Sti (*&«) 8»M##0r«J£«*T5b. 

iD±-S assert 

assert len(some^list) == len(probabilities) 

assert 0 <= min(probabilities) and max(probabilities) <- 1 

assert abs(sum(probabilities)-1.0) < 1.0e-5 

*a, j&ttttft&ffiffi-fiBtiq. *%!»***&*«. *3EStw»ft**+aifc 

a*r®et]«. a. 

IE$nf&HJ®«fiJiW, 3JWMr—-tfiatWIR#, &««***** ofq i 

£|b], a&ttfflftlft l. 

jetTS'Msia. 

£f«SS, random_pick 

import random 

def random_picks(sequence, relative_odds): 

table = ( z for x, y in zip (sequence, relative_odds) for z in [x]*y ] 
while True: 

yield random.choice(table) 
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^ table, sum(reIative_odds)^, sequence 

TcMHESVME table relative_odds 

S?& 0 -fi table ttfflffttft*. 

random.choice 0 random_picks : 

»> x = random_picks('ciao', [1, 1, 3, 2]) 

»> for two_chars in zip ('boo', x): print ''.join(two_chars), 

be oa oa 

»> import itertools 

»> print ''.join(itertools.islice(x, 8)) 

icacaoco 


Library Reference #1 Python in a Nutshell random 

4.22 

Chris Perkins. Gregor Rayman, Scott David Daniels 

try/except AM, 

try/except S^"T^W. fi try/except *— 

def throws(t, f, *a, **k): 

"• *r£f(*a, **k)#lB-^**J.Jt*a*t«r«ja*iaTru e 
(*♦. fc£t£--*;7G&*7#> £§£t ••• 

try: 

f(*a, **k) 
except t: 

return True 
else: 

return False 

data = [float(line) for line in open(some_file) 

if not throws(ValueError, float, line)] 
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raises, fia+AMfeft throws, C*+»«1f. 

WiWfflfrf, afa^«#»k, f. 

® if not throws(ValueError, float(line))ii#6<J^8;S^frlHj. iS^St, Python 

Python unittest.TestCase 

assertRaises ScSa^lt-tfC. 

S throws g&tttrBt, 154 try/except it'Sjft try f, »'H£.ftWSTfcB 

f. tt*fctry^«WfMWffigi*TJMt. 

St (sX#S?iJifiW##^S'‘fW-#, JUStt 

except ftifcftlt 1 , ig® true throws 65SS. JPlft try ^-6] 

*&###££, else (JW*W). false ^ throws 

a*, (^S^«tWffiS?SBl't J ). throws 

Bifii throws *t#»*jfc. ##M£afc«WflI#. «ft-'NSr*^W« 

it. * except ^##*<**£*13 

i#A§M8fc. throws 

throws(Exception,... £5/5, 

throws BttftftH£. -&S#-eW«W«Hi##, 3tffi 

£-&S£#*£*. 

tt*. mw%}&&&w .h 


def throws(t, f, *a, **k) : 

" *P*f(*a, *‘k)&ffc#*J./?*£®*> t, £®(True, None) 

(False, x), *+x*f(*a, **k)6<j‘#ft " 

try: 

return False, f(*a, **k) 
except t: 

return True, None 

WSfU. Sift. f£0;#7-'NFHW*1£: -'hffiff<5J**T»i6® li«MB»-$n 

*w##wiiiatB®fiw*. 5M«iB®«fi^a*ww*. a^sifftWR#, 

iaS^TitBtfFEJfl., *»JEB»«a—0C: 

def returns(t, f, *a, **k): 

" iE#tt«,T3g®[f(*a, **k) ]» £-##U?3 £!hJ[ ] •• 

f rv: 
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return [ f(*a, **k) J 
except t: 

return [ ] 

data = [ x for line in open(some_file) 

for x in returns(ValueError, float, line) ] 


Python in a Nutshell 14.8^X^args #l**kwds iSSM/f’S. 

4.23 

Steven Cummings 

atm. 

rt»M£?setT), 

L2J&M exec exec 

Python««, @»* 

import _ _builtin__ 

def ensureDef ined (name, def ining_code, target-^_builtin__.) : 
if not hasattr(target, name): 
d = { ) 

exec defining .code in d 

assert name in d, 'Code %r did not set name %r' % ( 
defining_code, name) 
setattr(target, name, d[name]) 


Wife 

Python («#£#*=# M&), 

set#python 2.4 a# 23‘HflUftE* 

m &ST, Python 2.4 4 1 set MS Python 2.3 

®(¥4'#A set): 

try: 

set 

except NameError: 

from sets import Set as set 
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im«&TSP^X#X_ J>uiltin_ Jgifc, &£® 

python jK**&3£^rn]gitt, -es*sw*®^pjwm^„ ji*ur« 

fcjSCT: 

ensureDefined('set', 'from sets import Set as set') 

XgJf+MJtttW!! ensureDefined BP 
"T. # try/except @'6] 0 ensureDefined nj® 

ttSSf, ffl try/except 

®r. try/except X^X pychecker 

pychecker http://pychecker.sourceforge.net/) 

exec igfcjtfjgt*, 

miwjjM&xi target s^uttasxtjfc 

(*. *£*«£«) target, target JjP±-^Pq«_ _builtins_ _&J 

Python ifif^MXttSPfr&nJ 

vA&dti 

exec defining_code in vars(target) 

—i£KIS£lfj|f iSL http://www.python.org/doc/currcnt/rcf/exec.html [ty 

x*8. 

exec Python ftBKtfgt 

Hlft. ensureDefined Itt, f#il:*n#$t defining_code 

m£»*4 

Python Language Reference Manual X^X exec http://www.python.org/doc/ 

current/ref/exec. html 
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315# 


atm# 


51* 

i&itt: Tim Peters, PythonLabs 

Tt I960 #JWU4iiT*4n#IM*ih *■* te-fnWittf if JM'L 

ft *»-t. *4W*NMM67*it-+iW*Bt«4M* 

4-t. 4U&T KMfrkitik. Ttt (i> ***■**#♦«■«*» 

#**! *#£*!, A* (H) (iii) «* 

<Ki#* *J**A «it A 7 *t JMtffl ti* *. 


Donald Knuth 


The Art of Computer Programming, vol.3 , Sorting and Searching, f> 3 S 


* Knuth 800 EWg&Wtt** 

Aft. ft Python *K+. ffcff]fl! , £!a*rt*J«SS?lttW& (Sffiag&aT Knuth 

. £n»sit#tt*r«, python son 





(dsu) *sS, as-WiftfflW: 
3WMMMM 5 . M.BB?riilwtS 


«Hh *&±, DSU gMfffl , l^Sf Python 2.4 
ffl. Python *4 

gMfr&ttJlRfe#*. f ^ Cj * 

DSU «c^ Python *fcfcft (built-in comparison) Jff> J*»J» 

£0 IftM# (lexicographically) iafTfcfc&ftfj. &gJSfP (lexicographical order) MMA 
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» cmp (si, s2)#tfffTHlft Python ft59: 
def lexcmp(sl, s2): 

i = 0 

while i < len(sl) and i < len(s2): 
outcome = cmp(si[i], s2[i]) 
if outcome: 

return outcome 

i +- 1 

return cmp(len(sl), len(s2)) 

PUJiltf 

»> cmp ( (1, 2, 3), (1, 2, 3)) 

0 

»> cmp ( (1, 2, 3), (1, 2)) 

1 

»> cmp ( (1, 100), (2, 1)) 

-1 

»> cmp((1, 2), (1, 3)) 

-1 

rtt«. 

*$($ DSU . DSU &*pm 

& python 2.4 *, ^ son wnfM ke y =nm 

f£ffl sort key=#»Mf)U#^. 

Stfe. 

Python 2.4 ZMWUfftTSftii&ia, ftsorted WA 

WffBJ^rSftmffiff, MfitJfe^gfJSiJ-^ffW^J^.Python 

2.3 sorted 

list.sort), -0J^^ftlTft693|E$aifflra6<j«ffi: 


» 

1 #-•tvh. a A i<2 
» Sl-'t'J', BA 1—1. *SlS2<3 


mmmm 
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def sorted_2_3(iterable): 
alist = list(iterable) 
alist.sort( ) 
return alist 

sorted 

BrWttflJrtaW sorted m *7£3Ef§ii®±W{fc». . 77-0I5fc 

*siwaa 

£-3r®, -g^a»ffl#$«rew«*, xtw*wrt*xt 

Python 2.4 iUJjBW sorted fP reversed igSitft.E.flif E££ 

««*7®£*f. 

Python Python 2.3 7*rW*M s * 

a. Slft/^WESES'JJl, ®£#ffl»#Wi£S$tfe7, 

$)o &7tfW&«SinjftjaSS&, I5A57 »-£ft*W£ISHH¥«7*7, Guido til® 
Python M list.sort #»#*«*«£#/*. fit-MH 1 Python 2.4 WtiSffiK-S; 
E&£ Python2.3 +£JR7. s§&, W*®S55fe7tfifit6BfWr], M#W#«tili* 

as«jfeai. Sift, python »#flefl9**!fffj6. 

Python 

Python SftliS7, list.sortttffl¥feC#tS«6<Jqsortfl|g„ 
«MMHftW*B*r»;i'N {H±WS*7qsortfi<j®SI7E7ISIti<jit»t(L±^#®7o ft 

-@>!fc*»S&3l£ Core Dump. AW. fflP’JfcjiCW, _cmp_ _g» 

fcTOBfcilMI lisUort, 0fM —t - list-sort listsort, 

qsort fl]g;fcft4fc3ii«-#St. -7ffl/*££W__cmp__g«tilnrg (flgfcl 

*e:®B*wa;f*7> «jE&##WB*£tt&*i*. «£¥awqsort ««*»»«» 

Core Dump. 

python sflss«7eewtt3i»^*?£. 

ft Python 1.5.2 +, 

»aaara¥«»^*.ga python 2.3 

fcttffl®*W#*£ra**fl5M4Hc* (partitioning element), (ft*^ 

7a, ^7/J^J«MW. T5^tfc&*» , g ; S±W?F$. 

Sift. /JnJIJ* <BUfctt#*#ffl#ill*W*mS*) *ffl:fctt$MMSA#**l£*fc 
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Xft7C*«OT0|/N WT Python MffiJffcifc, a+««*rtU£. &*tJ-'t'MgL#m 

wb. as 

»«««. iEm%&-&, -#a«£python 

-&&mmN.&mmmum : f-W;&' tr^, b mw&g&i* 

#i?iM4iff^iAffi)?*ii^f. at 

SS/eWIM 1 . &e, 

xw&mK&mtt E^sp-sh 

fie, 5fci£S#£»6<j{ge*<*a& 

3feWfii», #P5B5HiE$7Jfc# 

a^»ffi-a« 7 A«j 5 oo^tt«^ 6 <jc^, fu 5.11 

mKMZSL 

python wftftkrm, 

^aa^a, «zsRgg-^A*pfe®„ a^ 

-£S>«m&i+(ii*M, a^SSi+-1'Lt^^at5W5‘JHfSMffl^JS^^ 

ssw. 

. (partial order) 4*##^ , fi3l£» 

a«£®Mffi/?-tii£^«my&3i. mm±, mi 

#*. 

. %7rt-m&m&nvtittf\$LKvs$timnn.&. umas®. 

Mlfitf#fft/lttt,S, < e&<jfiaS*nItSffi^nlogn^|B]g^ffi, I1IIIJ 
l4]@S& Python (tt 
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-Hfi@*g^«l, (adaptive sorting 

algorithm), &wn&tt®mM*®tf)&A'¥M7cmm!¥. &mj\ 
fi j e<n»it python a^w^s^niai+w. 

m tax*. is*®,mmr-tsxn. utitamai m 

Rmffi&tb&M-T&'i'MAfim&m “*r 
mmm*, fti/t^ii 

M/ff, Python2.3 “iiCEttSSftt. f|«M. J«*T—-MR* 

Writ#, fiWBt&*--Ma±W*#3l r - m&m&mm*. 

*£7*#J l 200 c@#. 

«**W. P^f§*iKW«TWi*9# 

mm^m^T. »*<*«»*. ft^r-^fBKM&AM&x^, python 

Mif.59£frfe + ftfiJ: Python - 

(tfcSH, Python-2.3.5 3c# Python-2.4) &<J Objects/listsort.txt„ 4, ft 
SttT Python 2.3 u WJ¥%# n -S^ifjE^Sjc 

• aAffWftflrflM 5 **#*, fifttf-ttHttSKttTSaMt+H, i£#W4t 

SPWo 

. #£±. * Python *SH£«J!0#£ 

mfcikft list.sort HPnJ. 

. tun. . 

&«&«*£*] NYSE !&# NASDAQ ««S*. 

“*&;$" 

JMWgJISfc-j*. 

*tt-«T]e.aft*awa 

Btt. 

KiS3Si&, Python 2.3 (timsort, "g, fc*S£»*>MBjfllM«f £ IB) 
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5.i 

Alex Martelli 

tmwt. 

***** 

£#«#*. ttfs&ft&iuxt&itL: 

def sortedDictValues(adict): 
keys - adict.keys( ) 
keys.sort( ) 

return [adict[key) for key in keys) 


-+#m, M-'mat, tb*n 
¥M. M&GM&M, HjftfcXttWM 5 . «m. ‘aa***#-***#*’ ft 

python 

STaSMMh -«A&ft*JtJE®fcAWT5S. 

a&**ttW*tfe (5ft Python*#, * Python 2.3 +, 

return i§*]*, «8|*tt4M*ftA5tt map 

A^J 20%. tfcftl: 

return map(adict.get, keys) 

MtkX**#UmtE Python 2.4 TH&tt Python 2.3 ftttT, 

tttoffl adict._ _getitem_ 

adict.get, #*£*g«{£«£«»«*. A#S& Python 

2.3 2S 2.4t„ 

»*» 

5.4TOA«, 

5.2 

&•#}: Kevin Altis. Robin Thomas. Guido van Rossum. Martin V. Lewis. Dave Cross 
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^^69 B «I. SSiAWIfffiT, (ttaj9f^rw*g^ff# 

#4'W«:1#). 

m&Jim 

7l?ffi decorate-sort-undecorate (DSU) 

def case__insensitive_sort (string_list) : 

auxiliary_list = [ (x - lower ( ), x) for x in string__list] I decorate 
auxiliary_list.sort( ) « sort 

return [x[lj for x in auxiliary_list] # undecorate 

Python 2.4 BfBSflW DSU Hit («« stringjist «7C*ffiillHEW^ 

Unicode ttp.2.%), flTBUBH 

def case_insensitive_sort (string__list): 

return sorted(string_list, key^str.lower) 


Wife 

mmumm son *•«, 

def case_insensitive_sort_l(string.list): 

def compare(a, b): return cmp(a.lower( ), b.lower( )) 
string_list.sort(compare) 

*a. lowern vast 

nlog(n)fi!JIHtfc. 

DSU ^HctStWI5Effl. 

Its. HS; Python S«5l# 

ifffrW (tfcin. *#-*£** n 

#, BE-& DSU , lower ^R«5J*«JSn&. decorate^©, 

IX£S/§-£, undecorate 

DSU #«**#*■-Schwartzian Perl fl<J- 

(SP&HiMHEt DSU HSifiT'Guttman-Rosler $ 
$i , J*L http://www.sysarch.com/perl/sort_paper.html „) 

DSU Hitt Python 2.4 sort 

a-^jaw*45#«[key, 

Slfwa, J***#rt*MMI DSU. Hilt. * Python 2.4 *, 

string_list.sort(key = str.lower case insensitive sort §8®. R^iS sort ^f'Sc 
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(SiS® None), lB^*igsa-4*#fl s SE¥WJ#jn 
fnmfoUZrm case_insensitive_sort IK8I*. 

return 

string_list[:] = [x[l] for x in auxiliary_list] 

£ Python 2.4*. , flitJKJWMSWr^*, 

^ra«ffl*rWrtawsorteda«t. tea, & python 2.4 *= 

for s in sorted(string_list, key*str.lower): print s 
string_list 

£ Python 2.4 MfRtefrS*. # str.lower key 

(*•£« Unicode Unicode Jpfftyij*. nmt£ 

ffl key = Unicode. lower, fO Unicode XtjR, 

hjiy, import string key = string.lower,^^h.tfi.ojl^ffiffl key = lambda s: s.lower( ), 

7-mm-e;, mzmam index»count hhme## 

m. uw&mmmx. 

kmm, 

*, a*«*a^NSW*»w^«. ## 1.24 ws, 

JE*»» 

Python Frequently Asked Questions, http://www.python.org/cgi-bin/faqw.py?req=show&file= 
faq04.051.htpi 5.3 Python 2.4 Library Reference sorted P*-] 5S r 63$! , sort #1 

sorted M key #Kc i 1.24 ^T, 

5.3 mmttMMm&ftytimmmm 

Yakov Markovitch, Nick Perkins 

mdtxm 

dsu 

def sort_by_attr(seq, attr): 

intermed = ( (getattr(x, attr), i, x) for i, x in enumerate(seq) ] 
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intermed.sort( ) 

return [ x[-lj for x in intermed ] 
def sort_by_attr_inplace(1st, attr): 

1 st [: J = sort_by_attr(1st, attr) 

ST Python 2.4 MJtfDSU WWEtt. 

import operator 

def sort_by_attr(seq, attr): 

return sorted(seq, key=operator.attrgetter (attr)) 
def sort_by_attr_inplace(1st, attr): 

1 st.sort(key=operator.attrgetter(attr)) 


dsu, iPlsim® 5.2 IfJSWMBtt. £ Python 
2.3ffl2.4+, DSU (am Python 

nm, o(nio gn ) wmizm®. 

ilttttJB Python (& 

DSU &$*£*£* ST*f 0(nlogn)ffi#MjraiS, 0(nlogn)yt^#K*^ n 

decoration 

JsM undecoration fifi-g, 

gg, 0(n). H*. (ram n ***, 

o( )«* 

**itf*£*tf*-i***j0t*M9****. O a-****. 
(0-&TW& “order"). http://en.wikipedia.org/wiki/Big_O_notation 4)5] 

tei4A4tfn**.#-S7—T***. 

AAAiE-tb. *tT&*+&&. N: *t 

a2#«*##*2ft«itfil. 10^ttg*JH**10‘tM*«tW, a**#; HWfc# 

0(N squared) (ifcJttfiB!iUt-f N WT*: *t« 2 
ft*#,# 4 -s-ttutfsi, 10 100 0+1=1; 

*.*A>. TT. 3-T#&tft*iJl4.0(NlogN), -StbOCN squared)^tbO(N)ft. 

(£•►£«*&*■#+*.&#>, bweimihm*- f— 
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»inteniiedW*»«-^Hc*Sr*»7EffltJlDAT- > Hlt?li. 

KM x2j(xl seq $}% i ^TC*). S>NWt«iE7 seq 

&htw m, attrftfnsk&ftffi^Mfis. ft&#iimT, -zamm 

HltfcS'T Python l®fPfck$S: (lexicographical comparison) 

MMJ, 7tm&}»J8-1'7i,m (BPseqWTC*) 5E*«fflTfcfc&. tfc«#& 

AifeStSttfitL «fmi2UR« real inmiL 

mi ^\*-+##. 
irmffiisfijw, a#W'tf(ft7jcis^^s4, 

5.2 ir#<5J|fija, Python 2.4 £|g£t# DSU„ key £ 

sort, S#4i'r*jc*tRBrWffl‘e:*«0Mirt ! tt«. operator 38. 

attrgetter #1 itermgetter, ft Python 2.4 4 1 , tt'Xtii'f* 

import operator 

seq.sort(key-operator.attrgetter(attr)) 

—ft«Mit*tn.±, 

fcfc*«fe:fr*£aiMSS-^ Python 2.3 MS38&3 fa. 

seq, Bj.kXffiffl Python 2.4 UrMt^iSM sorted efg£4 : 

sorted^.copy = sorted (seq, key-operator . attrgetter (attr) ) 
f&. Python 2.4 «iIT, $n*f#A7BJiSM key JIWIWtB**®** 

5.2 ff t Python 2.4 ftfj Library Reference + A sorted ft® ^38, operator t8-$M 
attrgetter H itermgetter ®3&, VXR sort H sorted M key #38. 

5.4 

^iW: John Jensen* Fred Bremmer* Nick Coghlan 

ttttS, Sn*^#**eftBB»ffl«±l»^. (ffl Python 
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diet w 

-'H^, 'E»Ta#l$ffliDATM^S: 


class hist(diet): 

def add(self, item, increment=l): 

* item*J*@;f>i+& '•' 
self[item] = increment + self.get(item, 0) 
def counts(self, reverse=False): 

aux = [ (self[k], k) for k in self ] 
aux.sort( ) 

if reverse: aux.reverse( ) 
return [k for v, k in aux] 

class histl (list): 

def __init__(self, n): 

• * • i*. ••• 

list.__init__(self, n*[0]) 
def add(self, item, increment-1): 

"• A itemft*0*i!Pit& ••• 
self[item] += increment 
def counts(self, reverse™False): 

••• ••• 

aux - [ (v, k) for k, v in enumerate(self) J 
aux.sort( ) 

if reverse: aux.reverse( ) 
return [k for v, k in aux] 


Wife 

hist H add HmWtTTsT Python diet 

4#S histl # 

*_ _init_0, HM add ar»*M8WE«¥T. 

counts aw-taww 

dsu „ mn&i&m 

frfWfifa, keys: 

def _.sorted_keys (container, keys, reverse): 

• • * £0 keys 4ft# container ' ' ' 

aux * [ (container[k], k) for k in keys ] 
aux.sort( ) 

if reverse: aux.reverse( ) 
return [k for v, k in aux] 

counts urn, soned_keys bkb?t— 
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class hist(diet): 


def counts(self, reverse=False): 

return _sorted_keys(self, self, reverse) 
class histl (list): 

• • • 

def counts(self, reverse=False): 

return _sorted_keys(self, xrange(len(self)), reverse) 

DSU £ Python 2.4 Mffi 5.2 5.3 , W&M sort 

sorted ®£MDSU*«. Hjfc. # Python2.4 *. 

_sorted_keys l&SE# JE fBf : 

def _sorted_keys(container, keys, reverse): 

return sorted(keys, key=container._getitem_, reverse=reverse) 

container.^. getitem Python 2.3 container[k] 

sorted 

key Python 2.4 

from operator import itemgetter 

def dict_items_sorted_by„value(d, reverse-False) : 

return sorted(d.iteritems ( ), key=itemgetter (1), reverse=reverse) 

jMJftSSffifl 5 —'t‘7njK^ J H'F$f£$?£££, Python 2.4 Iff operator.itermgetter 

key & 

hist 36W--'MWBiKfl. 

sentence = ''* Hello there this is a test. Hello there this was a test, 

but now it is not. ''' 
words = sentence.split( ) 
c * hist( ) 

for word in words: c.add(word) 
print "Ascending count:" 
print c.counts( ) 
print "Descending count:" 
print c.counts(reverse=True) 

Ascending count: 

[(1, 'but'), (1, 'it')/ (1/ 'not.'), (1, 'now')/ (1/ ’test,'), (1, 'test.'), 
(1, 'was'), (2, 'Hello'), (2, 'a'), (2, 'is'), (2, 'there'), (2, 'this')] 
Descending count: 
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[(2, 'this'), (2, ’there’), (2, ’is’), (2, ’a'), (2, ’Hello’), (1, ’was'), 
(1, ’test.’), ( 1 , 'test,'), ( 1 , 'now'), ( 1 , ’not.’), ( 1 , 'it'), ( 1 , ’but’)] 


Language Reference 'VVKR Python in a Nutshell 4 1 OOP # 

^fcfft_ _getitem_ i Library Reference ^Python 2.4 sorted Eg$£ sort 

sorted (ft key=#$fc„ 

5.5 

: Sebastien Keim. ChuiTey. Alex Martelli 


fcUo “foo 2 .txt" “fool 0 .txt" Zm, Python 

“fooio.txt” “foo 2 .txt” zm, 

ff£yJ! DSU— :WN§»BPBJ, 

import re 

re_digits - re.compile(r'(\d+)') 
def embedded_numbers(s): 

pieces - re.digits.split(s) # 

pieces [1: :2] - map(int, pieces [ 1:: 2]) « 

return pieces 

def sort_strings_with_embedded_numbers(alist) : 

aux - [ (embedded_numbers(s), s) for s in alist ] 
aux.sort( ) 

return [ s for s in aux ) # __ “.'§'4’’ 

4 Python 2.4 ^. mm W embedded .number M± DSU 

def sort_strings_with_embedded_numbers (alist) : 

return sorted(alist, key=embedded_numbers) 


files = ’file3.txt filell.txt file7.txt file4.txt filel5.txtsplit( ) 
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ttbBfE Python 2.4 print' '.join(soned(files))ii#&^-ft6^. 
filell.txt filel5.txt file3.txt file4.txt flle7.txt, ? 

WSJWSig^flMUWtffM Python 

python ms.*#*., 

-nm. 

fcffiafc-'hMtf # WS*: 


print ' '.join(sort_strings_with_embedded_numbers(files)) 

SlS«iiiS$^T file3.txt file4.txt file7.txt filell.txt filel5.txt, W 

MJ¥. 


ii^SES^DSU. Python 2.3 *i££l]|Sf]#B W. DSU, {HJn 

Python 2.4 tisfif. St«(«ffl®4rtaWDSUBPnJ„ IMTHWIT 
key (-*a*. 

MmttX) sorted. 

embedded numbers£% 

«£« —im&JRTS'NR^*. re_digits.split(s)&7« 
Trt&M map ft int (*fflTr®^W^^#?f«*T1HIS^?I^W7C*) 

*&& i ?t¥9mK&mwL. m. jtta^#^*aww««fMa 0 afl ! it«ttBrpi 

7“£jE*fiWa*T. 

Library Reference ft Python in a Nutshell 4 1 }T MV] >i VAR re i Python 

2.4 Library Reference sorted l 'AR sort ft sorted ftfj key #®(i 5.3 ^ft 

5.2 ^T. 

5.6 immmfi&mtmMTzm 

Iuri Wickert. Duncan Grisby. T. Warner. Steve Holden. Alex Martelli 

im am 

-immu «python unmmnfti^^An^ 
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def process_all_in_random_order(data, process): 

# tit. 

random.shuffle(data) 

for elem in data: process(elem) 

**MI»W data = list(data) 0 


Wife 

wMfluiurtta-^aawajdawjc*. amwR 

fiHfe. BStaifeMtilTC* (ii&random.choicei?i»), 

VW*. »*«&: 

import random 

def process_random_removing(data, process): 
while data: 

elem - random.choice(data) 
data.remove(elem) 
process(elem) 

«ffl. «*'f'data.removei$fflffl5 

lifSnfMMfiiOln), Silt 

#'HtbSa8WJH*Wfibft 0(n2), jEttTWafcltWW 

M#»). 

pop 

*r8(niBWW*^***-fe. — diet 6<j popitem (sic# 

sets.Set l£ Python 2.4 ^ set pop #«), % 

dict.popitem MXtStSifc, fi&fn*iElftl5ttfl7C 

»> d=dict(enumerate('ciao')) 

>» while d: print d.popitem ( ) 

4fcnPython *SM*. 

*SUWdtt7C*. ii#S(O t 'c') , flUBO/P), «Mf. -we. 5u*fiS Python 

randompopitem 
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“python stair ws&±xtrjay- 

Stt. MA^f Python R»W*SS: &«*!£««#. Python 

'MfllT. **«»-£***«», 

attWttra«E**l|»fl s WW1ir. random.shuffle 

miEmmr&'i'm®.' 

—'hSEfKj process $3 ! f!t%\—' / i'te.8£%J 1 000 data, process_all_in_random _ 

order flgfcfc process_random_removing 10 fg t X'Mp-fcJSifr 2 000 j&'Mfc 

^$JST 20. finiWHXttS 25%, *#*-->MMRH ; F2, 

*^rw«*w, aein**«si»T 10 m 

20 #, tff«S«^|SIT. £3^1*8 0(n2)*H 

o(n)Wff*^ttw, o mrfc, 

s^srn 

Library Reference $1 Python in a Nutshell 4*65 random ^0 timeit 


5.7 

John Nielsen 

ft£ 

J. &+nmxKtaG*7c*inA, 

««*^5MM 5 AMW. tfcfin* 

the_list - [903, 10, 35, 69, 933, 485, 519, 379, 102, 402, 883, 1] 

the_list.sort( )#n $$#, result = the hst.pop(0)*^##a»J|&S/J'W 

7C^„ ffl.lt, tj^JjPA —-^jcM (tkSn the_list.append(0», gPfjjgS&iJil)!! the_list.sort 

Python heapq H#{: 
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import heapq 
heapq.heapify(the_list) 

PJ the_list[i]< = the_list[2*i + 1] R the _list[i]< = the Jist[2*i+2]), ffilA, thejist[0]«tfi® 
/J'-WtC*. result - heapq.heappop(the Jist)*^# 

MIMM'M7cX. ffl heapq.heappush(the_list, newitem)3l5jnA5fW5c*. ftJUSrillsWffiC 
Spiffs: iPA—result=heapq.heapreplace 
(the_list, newitem). 


a tfe 

3N#**wi«m ! . a#. *sm, 

sort, 

Python sort*»*fl7“#*±tf£MB»«fitfflM ! . ‘BWffiffTF 

flflS«*eUtA8*: «&i3s»B (flfttf) (\A 

&mv&, iiapop) wetia], ^am^ja^TcxnftaAjEtt (o(N), mmm ,«). 

afi-#«ww-xw, 

s python nmmvm 

heapq fi#*P 

heappop , Ajt#aiai»*/i'W5c*. toiBm 

wnrA4f««». smaa hea PP ush sx#iffia 

heappop »JKf5c*. (0(logN), 

ifi»). (AUMMHft. ftffMMMM'). 

a'HiauMWiitfttRRW. majE«ks^*a*BM»* 

MrN. &M, *m±, heapq heappop ttfflfl&ttft'J'ftTC*. BjtMff 

*«»***» 

Xt^ffMMBWWjc*. TWM- > KJ» ■‘tt$fc*K.7!l’ M£, 

affiaw±iBii5JM**iMWBT heapq aattaft. 

class prioq(object): 

def __init__(self): 
self.q = [ ] 

self.i = 0 

def push(self, item, cost): 
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heapq.heappush(self.q, (-cost, self.i, item)) 
self.i += 1 
def pop(self): 

return heapq.heappop(self.q)[-1] 

(*t python wa«it«ars), &vmzis, mmol r 

-^awwwtgi. &#. 

ft Python 2.4*. heapq «ifeX«*fS£3& , J*L 5.8 heapq 

W«A. 

Library Reference -fil Python in a Nutshell 4 1 heapq 1 Python heapq.py 

im, 5.8 heapq ftfflTJft, 19.14 1*+ 

5.8 

Matteo Dell'Amico* Raymond Hettinger* George Yoshida* Daniel Harding 

seq[: n ] f 

sort«Rtfj, ffi'EW 

iWg&SW&fi: O(nlogn), fiftlXnfiUK n 0(n) 0 

« Python 2.3 ft 2.4 

import heapq 
def isorted(data): 

data = list(data) 
heapq.heapify(data) 
while data: 

yield heapq.heappop(data) 

ft Python 2.4+, n. data + n -IHft/h 

fKj7Gff: 

import heapq 

def smallest(n, data): 

return heapq.nsmallest(n, data) 


«*ft#ff 
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Wife 

data isorted list 

&BT^«^-data = list(data)S-fi ; , igiDT^JfltfPit data g- 
ft* data iHlTC*. MJ.S data 

• *!B|5.7Drj»W, Python t**J¥H{H;7 heapq gifc, ‘e£#Aff]*U8lMIMBiS 

ttl-KE. isorted SfeGHTT—'Ni (»£t heap.heapify), 

-frommmm oiaheap.heappop), £A*Miftj£>t>**tt7G*. 

& Python 2.4 ‘t 1 , heapq $&ft3IA7M'f'aiis$fc<, heapq.nlargest (n, data) 

¥:$.%] n 6<J data heapq.nsmallest (n, data) PJiEUI—''M’l'efE? n 

+*/j'56*wai*. &*»#*¥* data -emss*** data s 

-+mt —^mraww. *f**•*«♦»wa 

% smallest RfcTiBIffl heapq.smallest, 

awitA. sifc. (**) jtxMxaz, isoned 

python2.4«a» sorted a»wttafts*«**^#a? 

topioaft. -E"!Python 2.3 sorted 0§», 

Python 2.3 + jlfcg«t# *#flJJS(£&<j£#: 

try: 

sorted 
except: 

def sorted(data): 

data - list(data) 
data.sort( ) 
return data 
import itertools 
def toplO(data, howtosort): 

return list(itertools.islice(howtosort(data), 10)) 

tE#«i+IWl±. 4 Python 2.4 1000 toplOiSIffl 

isorted 260ps, MJRfflsorted J&J&W 850ps„ ifn Python 2.3 Jf SEJElSHlSW^: 
isorted 12ms, sorted ftH-t 2.7ms. £fe'”JiSi.j£ ■ Python 2.3 6*J sorted tfc Python 2.4 £Hj 

sorted WVk 3 ffif. isorted .hFUJ^te 50 ft. mHBtt&raKft&tt: 

*4>ttffi, python 2.4 m. » Python 2.3 ffltfc, Python 2.4 g 

a7«*»ffc4HW«3I, 

»**£#»«»*«*£#Python2.4, spa. ®ra*ur*ft36r*j9rai«wa5#, 1$ 
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heapq smallest. SfiTS a»a?ftPJ. 

=?, Python 2.4 ^MtoplO, 

import heapq 
def toplO(data): 

return heapq.nsmallest( 10 , data) 

isorted w toplO, 1 000 

*ta, *«WBtwaiirw9J*-+. 

Library Reference ft Python in a Nutshell 4 1 list son 2f?£, VAR heapq ft timeit 

m 19 Python Python in a Nutshell t 

Python heap.py JtKtfjeftttifci 5.7 heapq 

5.9 £8EJ¥5^ltt/?3njcp#i!t7c* 

Noah Spurrier 

fffc 

ttaS^atfai+tt-aWTC*. 

L M Python bisect 

x £5# L*: 
import bisect 

x_insert_point = bisect.bisect_right(L, x) 

'x_is.present - L[x_insert_point-l:x_insert_point] -- [x} 



M Python 

if x in L, SftDtt x ftflltilffiS, L.index(x) 0 «ffi, LMKS»n, 

»*l *#&*», 

HAS-^-eiMFSEaM 

tee** -awaTCR** iog 2 n ^Epi>i^a* 0 &3 ih«£&£&%£7gX 

b*. r , -*:**&, 

S5TIB. L.sort( X2Jg, -4HMWE L fStt x, Python 

bisect flttfe. 
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mmW bisect.bisectright 'EMU-'H? 

si, JBwtH»f]WfiA«fjc*«K&«, iam? s*+bs## 

bisect right Hitfc, 

bisect.bisect_right(L, x)&f§7 “ffiA.6" £jg, Rif £»»fflfiA/&2:fflM{fc«. S# 

JtiSaEW-'MH 1 x 

#f^^^ c fit»xJs_presentW^BT|g>FSI|5Al:®» fiD^iS L «ff] 

MR* 

x_is_present = L[x_insert_point-l] == x 

*a, a^*«^w**tt«aw«ttiT*5iiiffWBt*65i*##o MHajttwa* 

X&0*. “WT. H*‘BR*£rt7-'ha«rtOtf. «# 

S i fi somelist somelist[i:i+l]il:ft[somelist[il] 

-#W^ 7 CSg?iJ^, IndexEnor #*R*. '£iP*-'F£ffj?iJ 3 ?[ ]. # 

x_is_presentWtf«*4)-3MJ8Ta»MM«Ht. &£T4i:a^#, WW*|BeUIE-M 

x_is_present = L and L(x_insert_point-l1 == x 

and m&T&mwx&ft. 

4tl*7£^ftHlP&#W (*##5c*?ra»ffl^dictW*). (ID5.12TOM-#, 

-'hWJfttt dicUfeft->FnIff(comparable, £**1 

W.R*ME«ttre*»a**##£, SP^A^»1f81T, 

bisect 

ft. Python 2.4 4 1 , bisect E.&&l$fcVUk, lt£ Python 2.3 

vm&. nan. m bisect.bisect_right 10000 't'jtm&jpm* 

g«-^7Clf, Python 2.4 5tfc Python 2.3 4 -fS. 

Library Reference ft Python in a Nutshell 'fftfJ bisect i 5.12 ^T 0 

5.10 i^®liT?IJ t PS/J'WSIn^S;# 

Raymond Hettinger. David Eppstein. Shane Holloway. Chris Perkins 

«*«#flM5IRffAU) t 5‘l+»»*n'h7c* UMn, ^(B1W7£«, $U 


200 


*5* 





m&um 

9tm&»tiijz», ffiR7mzmM\£&-jf®&x, m4.*Lvmn&M 

KffAWrat. n M 

0(nlogn), fflHtfflftftaft 0(n)WJR»* n 

TBamai^Bft******. 

import random 

def select(data, n): 

- 4#*n*x* (*******(>*>. - 
» «Jt—MlrU*. **'h*ott*5l. 
data = list(data) 
if n<0: 

n +** len(data) 
if not 0 <= n < len(data): 

raise ValueError, "can't get rank %d out of %d" % (n, len(data)) 

# ±#*f. 

while True: 

pivot - random.choice(data) 
pcount - 0 

under, over - [ ), ( J 

uappend, oappend - under.append, over.append 
for elem in data: 

if elem < pivot: 

uappend(elem) 
elif elem > pivot: 
oappend(elem) 

else: 

pcount +■ 1 
numunder ■ len(under) 
if n < numunder: 
data - under 

elif n < numunder + pcount: 

return pivot 
else: 

data - over 
n -= numunder + pcount 


ttifc 

mWI¥, l. l,2,3]W<M!Ui l, 

5 ^TcjWSlUff #mzisttjn 3 8*S, 

mnwmm&wm, (ttsp. an is. 1 =¥«««*»), w 
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«?a #« data list 

ftwxtii, mjs&AftmmKum. maafljsdi-^apMat, 

i u m-f” «h>, —t-sp^ -fs 
=r «h>, *jgi*«*T-««^t»t?!i*waw>fH»«-'t»w-'H*tTasAtta, m 

n wbw*-'Mhw» ms*7. 

fflafiw*a. a*fi«t« > M»^affTAfc3a). 

random.choice. 53-'Hft»a*M«#«attTftdi«lA'5E*l8&», 
imiffaTflJIWMilTlIWfflWtiB, tfc$n data 

*FJWH»*I« under ft over append tt&tij*, tf M 

J.a«llPT-^/JvJ'W*«Ht, {S£P*±, Python 

a«. i«rsi»!tteui«tttt. python Mi-m 

■£&*& "«#’ ttJHfcttAJIftSFWB under.append 

m over.a PP end, SPAf? 

fsani«. 4tUS.fiffi«XtU:tt1b1)ir«itt4taNft4K. w 

AM-MMiS, ^T^®range(10 000)fi<j^ 5 000 ^7n«ii 
ZWftiWfti: js, ttffiTP*r so%. a«ajni-j«/JvjNW*^tt. 
¥#SPM 

crntfelem, P ivot), 

clem < P iovt SE elem > P ivot 3fE$iJiS. cm P ^^tgA^fS, ^$±'6i£WhJ0g 

&*il, S^adataWJcjlfft-SS+^atkJnft^fll^aWBta. M3I&JS&#. 

SPA, select 

def selsor(data, n): 

data - list(data) 
data.sort( ) 
return data[n] 

^®i-'h3ooi^e»w^«ti»M?!]-*w4 3 {t, 

16ms, ffi selsor&B} 13ms, sort WfMUMilttm 

56*s*^*a§.tt«iiffiicfffMR«. aiaai**!****. mvM&m select 

-H-Att^o #£*itjbnPJ30 00i, SP««J I70ms„ <§ 

300001, select -BfflT 2.2s 

W selsor fj-f? 2.5s„ 
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-select th'ff 

0(n)&, M selsor ^ifr 0(nIogn)efc. ffiSn®ff]«5fcfc!8:Mfi*'NSW&0!l, 

class X(object): 

def _init_(self): 

self.a = self.b - self.c = 23.51 
self.d = random.random( ) 
def _dats(self): 

return self.a, self.b, self.c, self.d 
def __cmp__(self, oth): 

return cmp(self._dats, oth._dats) 

W«JW Ml+*«**«, select SfcB&*$i»fcfc selsor tfej. 

select tenxmitiHtto 

select 8W*91Sb'E&«J 

«nrr. 

mz$tn 

Library Reference ft Python in a Nutshell £t3 4> list sort fife , VAR random 

Mm. 


5.11 HfTfmttttjlft# 

Nathaniel Gray, Raymond Hettinger* Christophe Delord, Jeremy Zucker 

ttfflffiW, Python 

aftAMSi9V««aiX, tttn Haskell tlt&'Mn?, {g Python 

def qsort(L): 

if len(L) <- Is return L 

return qsort((lt for It in L[ls) if It < L[0])) + L[0:1] + \ 
qsort([ge for ge in L[ls] if ge >= L(0]]) 

Haskell (http://www.haskell.org) 

qsort l ] = [ ] 

qsort (x:xs) - qsort elts_lt_x ++ fxj ++ qsort elts_greq_x 

where 
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elts_lt_x = [y I y <- xs, y < x] 
elts_greq_x - ly I y <- xs, y >= x) 


Python 


def qs_test(length): 
import random 
joe = range(length) 
random.shuffle(joe) 
qsJoe = qsort(joe) 
for i in range(len(qsJoe)): 

assert qsJoe[iJ -- i, 'qsort is broken at %d!' %i 



python sort &.ffi®ttft{nM£ 

Wm&. ft Python 2.4+, sorted 

It® Haskell SWWSSJ#. 

ftft http://www.haskell.org/aboutHaskell.html IffJT Haskell /“ 

Python ft# S Haskell ft 

ftlRSIfttt Python I£7{£ffl^ Haskell 

ftmiSSMATm^ Python WtSMftE. 

o(n)„ {HgtssAWjg 

def qsort (L): 

if not L: return L 
pivot - L(0] 

def lt(x): return x<pivot 
def ge(x): return x>=pivot 

return qsort(filter(It, L[1:]))+[pivotl+qsort(filter(ge, L[1:])) 

import random 
def qsort(L): 

if not L: return L 
pivot = random.choice(L) 
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def lt(x): return x<pivot 
def gt(x): return x>pivot 

return qsort(filter(It, L) ) +[pivot]*L.count(pivot)+qsort(filter(gt, 

L) ) 

ttMEnmin 

Python 

wmm python w 

lambda 

q=lambda x:(lambda o=lambda s:[i for i in x if cmp (i, x [0] ) ==s] : 
len (x) >1 and q (o (-1) )+o (0)+q (o (1) ) or x) ( ) 

(-*?««. mkm&w 

s, i def 

W lambda, 

def q(x): 

def o(s): return [i for i in x if cmp(i,x[0])*=s] 
return len(x)>l and q(o(-1))+o(0)+q(o(1)) or x 

len(x)>l and ... or x Iftff, Jfffl itfelse Rtf 

def q(x) : 

if len(x)>1: 

It - [i for i in x if cmp(i,x[0)) ~ -1 ] 

eq - [i for i in x if cmp(i,x[0]) == 0 ] 

gt - [i for i in x if cmp(i,x[0)) — 1 ] 

return q(lt) + eq ♦ q(gt) 
else: 

return x 

python lambda wft 

m. mwmit fftm) aw lambda &gmm (TOfifiiM^sja 

lambda ttttffl). ft def Hlft. Python 

. kmwje u mm\ 

python »«*ft 

fortf^fflfct, ft&#±*«SI5£?tBifr) ft and/or*ffM?AM£JMT>MJt£ (HMW'Efn 

!E£3?f*4 

Haskell ftj£3I, http://www.haskell.org,, 


«*»** 
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5.12 


Alex Martelli 

ffi in 0(n)Btra**aE3etttlB 

jcftXRff. 

m&xm 

--^nriTW^js^a#—'h 
a$c> 

def addUnique(baseList, otherList): 
auxDict = diet.fromkeys(baseList) 
for item in otherList: 

if item not in auxDict: 

baseList.append(item) 
auxDict[item] - None 

Python 2.4 T«tf, 

“#W. 


Wife 

Tffi&fcb-'feffi# <*£? ) AfrfrsS, 

def addUnique_simple(baseList, otherList): 
for item in otherList: 

if item not in baseList: 
baseList.append(item) 

fi£, gtom if item not in baseList & 

Python in *fl£, baselist 

item PPJig® True, *JJ|t££ltl*F@*& 

»#*SMB«W7C3MJiBIil False, in WIBJSIE&T len(baseList)Wo 

addUnique_simple tfr.frT len(otherList)#; in Hllt'SffiftWWl's]IE 

addUnique a*, ff 5fc€'J5S7—auxDict, 

PillEfcfrf len(baseList). ttlslEWiit diet - &&X 
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diet m-% diet 

Hitt, aJ^MbrflWiHfgttBtWjElkT len(otherList), &#, g'hStStflr 

w wi'iiseiE ttT&mi'mt&i &mz%i. 

Jft. addUnique simple * baseList Wife If 

Jf'Ffi-'ttf*. baseList W7C*. baseList Jfl. fi 

Mi*. MSfc'WS+W io^S«fiiW50%waW. «<k*tk**^r*l&ffi098»« 

30%, S#totttBTI*i£«rei»*. =£*+W*iW ioo>h»», 50%M» 

SSP#, I 2 fflf-rfff 

*ntt. diet 

diet, 

tie 

£tb--# “BPW WPI*j!ri. 

diet. ifc^TrtMM', T®M£M7 

index 

class list_with_aux_dict(list): 

def „init__(self, iterable-( )): 
list._ _init_ .(self, iterable) 
self,_dict_ok - False 
def _rebuild_dict(self): 
self..diet - { ) 

for i, item in enumerate(self): 
if item not in self._dict: 
self._dict[item] - i 
self,_dict_ok - True 

def _contains_(self, item): 

if not self,_dict_ok: 

self._rebuild_dict( ) 
return item in self..diet 
def index(self, item): 

if not self,_dict_ok: 

self,_rebuild_dict( ) 
try: return self,_dict[item) 
except KeyError: raise ValueError 
def _wrapMutatorMethod(methname): 

..method - getattr(1ist, methname) 
def wrapper(self, *args): 

# f****JOK#*, 
self._dict_ok = False 
return _method(self, *args) 

# Ps T Python 2.4: wrapper_name_ _ = _method.__name__ 
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setattr(list_with_aux_dict, methname, wrapper) 
for meth in 'setitem delitem setslice delslice iadd'.split( ): 

_wrapMutatorMethod('__%s_' % meth) 

for meth in 'append insert pop remove extend'.split( ): 
_wrapMutatorMethod(meth) 

del _wrapMethod # ££*#$¥•£ 7 

list_with_aux_dict iTMT list, list , R£7_ _contains_ _ 

fo index 0 J9f^riB«Miaiist 

Python [ft in _contains_ 

s. SPJ list_with_aux_dict 6<J_ _contains_ fiS 

m&m, m index 

±jS list_with_aux_dict 

•e,, WftR&Jj/rM, ^n&hJiy > *list_wiih_aux_dictW£lt4 , ^tb^fW6<)defig'nJ5fc# 

it wrapper #}£. (S««D£Mlt 

WibAS-R, ffiJ=L£U«£bugh Python 

iSTtatja-*wrapper **£. SX#, 

list_with_aux_dict 

M, £ff9tt27cXA9JAAKft. 5u»# 

SS baseList -'f'iSriffi A. ffff S: list_with _aux_dict W—I. 

addUnique_simple 

Hjtfc, m iist_with_au X diet 

&& othcrListbaseList 

aw«, Jjc*). 7G*&W*iJ*05iIffl 

wfmswyj*. 

M£&*4 

Library Reference ftl Python in a Nutshell 

5.13 

^■$f: David Eppstein. Alexander Semenov 
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Unicode), Python find JrfclARfammM 

re BtftJMfcilfWX*. SJII, Knuth-Morris-Pratt #}£ (KMP): 

def KnuthMorrisPratt(text, pattern): 

' ' ' ttfrf'l text pattern ft-?-/?#] 

xt text (•&»> 

Xt pattern $ —^KR '•’ 

# ${SifeXt pattern iftfr# 31 Jiff. Is] BtW# pattern $ 

# -'H»JH> ft »«&*£*****»« pattern 
pattern - list(pattern) 

length = len(pattern) 

# «*KMP shifts 

shifts =* ( 1 ) * (length ♦ 1 ) 
shift - 1 

for pos, pat in enumerate(pattern): 

while shift <= pos and pat !- pattern[pos-shift]: 

shift +- shifts[pos-shift) 
shifts[pos+ 1 J = shift 

# ftjft* 
startPos - 0 
matchLen = 0 
for c in text: 

while matchLen — length or matchLen >- 0 and pattern [matchLen] !- c: 
startPos +- shifts[matchLen] 
matchLen — shifts[matchLen] 
matchLen +** 1 

if matchLen — length: yield startPos 



Knuth-Morris-Pran 

««mwhiieh:t«^«h 6*. ro^x*#*«8Mij6WBtratta. 

*amtQmmx& : is+»W!k*m kmp n-mmmmmm. 

jmwmvu 

tag text m pattern U& Python Python 

def finditer(text, pattern): 
pos = -1 
while True: 

pos = text.find(pattern, pos+ 1 ) 
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if pos < 0: break 
yield pos 


tbin, 4 ( “acgu” ), ft-KS* 100000 

«55Wit3WLh, ft® finditer &mm% 4.3ms, {Bfigffl KnuthMonisPratt 
Eg540ms (£ Python 2.3 ^, Mft Python 2.4 £-(£—g, «J 480ms, 

ummtt fmditer t#7ig& ioo«). sfwfliieft: 

$n*R^xm?$a3s, 

Python 

IE£3m 

Thomas H.Comten, Charles 

E. Leiserson. Ronald L. Rivest, Clifford Stein, Introduction to Algorithms (MIT 

Press), SB“JS„ 

5.i4 *^4t mmmnmzim 

Dmitry Vasiliev. Alex Martelli 

“»»" (BPKWHK 

«#*) ttHttftftftfi, KINMftiBaWfiffttS- Xta-Mqil, ffl 

dictfl*****. 

mmvmm <«« «**, # 

UserDict.DictMixin diet, 

aiaaaw-fMWWTii. 

zi«reuB«®j*tt doctest «&*mr*7gM 

#!/usr/bin/env python 

... ••• 

from bisect import bisect_left, insort_left 
import UserDict 

class Ratings(UserDict.DictMixin, diet): 

Ratings £«*-+**, ft*-£«*#tt: #+« 

ISM*. ttMftg 

£*!“&■#*( (ep-srtx 4<Hfc±) 
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>» r = Ratings ({"bob": 30, "john": 30}) 

»> len(r) 

2 

»> r.has_key("paul”) , "paul" in r 

(False, False) 

»> r("john"] - 20 

»> r.update({"paul": 20, "tom": 10}) 

»> len(r) 

4 

»> r.has_key ("paul") , "paul" in r 

(True, True) 

»> (r ( key] for key in ("bob", "paul", "john", "tom"}] 

[30, 20, 20, 10) 

>» r .get ("nobody") , r .get ("nobody", 0) 

(None, 0) 

r. rating (key) 7 * + 0 K 

■Ml*#. JCfc): 

»> [r.rating (key) for key in ["bob", "paul", "john", "tom"]] 

[3, 2, 1, 0] 

getValueByRating (ranking) ft getKeyByRating (ranking) Xtf 

>» [r.getValueByRating(rating) for rating in range(4)] 

[10, 20, 20, 30] 

»> [r.getKeyByRating(rating) for rating in range(4)] 

['tom', 'john', 'paul', ’bob'] 

keys ( 

»> r. keys ( ) 

['tom', 'john', 'paul', ’bob') 

»> [key for key in r] 

['tom', 'john', 'paul', 'bob'] 

»> [key for key in r.iterkeys( )] 

['tom', 'john', 'paul', 'bob'] 

»> r. values ( ) 

[10, 20, 20, 30] 

»> [value for value in r.itervalues( )) 

[10, 20, 20, 30] 

»> r. items ( ) 

[('tom', 10), ('john', 20), ('paul', 20), ('bob', 30)] 

»> [item for item in r.iteritems( )} 

[('tom', 10), ('john', 20), ('paul', 20), ('bob', 30)] 

<**». 

»> r [ "tom" ] - 100 
»> r. items ( ) 

[('john', 20), ('paul', 20), ('bob', 30), ('tom', 100)] 
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»> del r [ "paul"] 

»> r. items ( ) 

[('john', 20), ('bob', 30), ('tom', 100)] 

»> r["paul"] = 25 
»> r. items ( ) 

[('john', 20), ('paul', 25), ('bob', 30), ('tom', 100)] 

»> r. clear ( ) 

»> r. items ( ) 

[ 1 

•i ti •» 

3**. HM-Aft 

A#A£ DictMixin, #J_ .getitem. _ 

diet. ' • ' 

def __init__(self, *args, **kwds): 

"• &+^*dict-#*£fc|fc ••• 
diet.__init__(self, *args, **kwds) 

# self..rating (ft, «) 

••**- ##<** 

self..rating - [ (v, k) for k, v in diet.iteritems(self) ] 
self,_rating.sort( ) 
def copy(self): 

••• ••• 
return Ratings(self) 
def ..setitem..(self, k, v): 

*T«±»tt**ft»dict. ftflfttt? self ..rating ••• 
if k in self: 

del self._rating(self.rating(k)] 
diet...setitem..(self, k, v) 
insort_left(self..rating, (v, k)) 
def __delitem__(self, k) : 

••• &7 4C± diet. ftfl&ft? self, .rating ••• 

del self..rating[self.rating(k)] 
diet._delitem_(self, k) 

••• **J*tt****»tt*dict ^*.**7 

DictMixin ( ft&AftiE* > £«, * * ' 

_len_* diet._len_ 

..contains.. - diet...contains. . 
has.key - _.contains._ 

' ' ' & self ..rating fa self. keys ( ) A. -DictMixin 

“tt" i^atm*****, 

def_iter_(self) : 

for v, k in self..rating: 
yield k 

iterkeys = _iter_ 

def keys(self): 

return list(self) 
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• • • • • • 

def racing(self, key): 

item - self[key], key 
i = bisect_left(self._rating, item) 
if item — self,_rating[i]: 
return i 

raise LookupError, "item not found in rating" 
def getValueByRating(self, rating): 

return self.^rating[rating) [0] 
def getKeyByRating(self, rating): 

return self.^rating[rating][ 1 ) 
def _test( ) : 

doctest ftft**** 

rating.py, docstring 4 s #7 

import doctest, rating 
doctest.testmod(rating) 
if __ _name__ _main_: 

_test ( ) 



utto, m “ft 

—hp&x* 

&&<j (two, 

#5#0MHR. *M?). 

(rating* 

)£. getValueByRating, getKeyByRating), [s]P't. 15 A *5 ($&()}&*:&, ffcfHttiUCT 

keys 

%m rniw&vasm**). 

*^«icwxetB 

Python #«£6<J doctest gftftfliJMMcaiiftttgMB. 

(w*e*acfp*AR*MttSi, « 

HI1®«4bug). Ratings diet ft DictMixin 

Hilt. Ratings MAifcS 

A*ST DictMixin, »*'e««TWiS. 

Raymond Hettinger f$ DictMixin •& Python Cookbook — ■''MJ9 

F, ®*®IRiKSJT python 2.3 DictMixin ||{fcT&#&!*&<)*$£, HtT 

__init__, copy, l*KE9'‘t'-S 2 f c *3;:_getitem _, __setitem_,_delitem _ft keys 0 

"TBW DictMixin 

*4?#. (JWtttttTfcttaSMSX-twu, 
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» mm DictMixin ^ DictMixin« 

(Template Method Design Pattern), "£ 

getite m __ s/Artawdict^m^), 

fSff]ffllB3lftWSP£tt£T diet. 

SAri* ( setitem_ _#I delitem ), &«**«*-* 

self._rating-31-^5'!*, (score, key) {t*t, 

bisect fMrHfe**r*«T keys (*iS>HM|«f», 

91T_ _iter_ _, BP iterkeys, ffiUMJB, f£BJj_ Jter_ keys) 

self._nting^Sl«ftim*SMJIUF£@a. MM, Ife 

_ init_ _^a copy 8sJjP T&M* 

J BJM»T««f*i}lWlrW 3 i t *. T Python 

DictMixin A«#, DictMixin 

(SSW^ Ratings r , r.iteritems ( 

def iceriteras(self): 

for v, k in self,_rating: 
yield k, v 


***» 

Library Reference ffl Python in a Nutshell + UserDict HllfeTW DictMixin VfJt bisect 


5.i5 

^4i: Brett Cannon, AmosNewcombe 

M'&um 

Python 2.4 #J$T itertools.groupby 
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import itertools 

def groupnames(name_iterable): 

sorted_names - sorted(name_iterable, key-_sortkeyfunc) 
name_dict = { } 

for key, group in itertools.groupby(sorted_names, _groupkeyfunc): 

name_dict[key] = tuple(group) 
return name_dict 

pieces_order = ( 2: (-1, 0), 3: (-1, 0, 1) } 
def _sortkeyfunc(name): 

&-4-44. 

name_parts = name.split( ) 
return ' '.join([name_parts[n] for n in 
pieces_order[len(name_parts)]]) 
def _groupkeyfunc(name): 

£0#?# (VttflW** >**-?*« ••• 

return name.split( )[-l)(0] 


Wife 

name_iterable —f"nTi£fWjti, 

groupnames I'?*. . 

7c«a. 

“« 44” i£ft “£ ft’ fKJt&sC, ffifl&M_sortkeyfunc 

*)*#&&&&£. 4n**r-f£, &|f 

Python 2.4 Wrt 3! sorted 

«i«]S».groupkeyfimc Ag, 

*£. a**fj£**FA**HHM**. 

groupnames ttffl 7W y Hfl#li§4StftI Python 2.4 6<J sorted fO itertools. 

groupby 

»*** Python 2.3 +*dta>ME#. ffift 
groupnames„ *7 Python 2.3 + ?f SWtBW groupby 

'MI****#®-®: 

def groupnames(name_iterable): 
name.dict = { } 

for name in name_iterable: 

key = _groupkeyfunc(name) 
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name_dicC.setdefault(key, { ]).append(name) 

for k, v in name_dict.iteritems( ): 

aux = ( (_sortkeyfunc(name), name) for name in v] 
aux.sort( ) 

name_dict[k] = tuple(( n for n in aux ]) 

return name diet 


19.21^i Library Reference (Python 2.4) itertools £Kj3Ct3 0 
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mem 



MUMS 


31s 

Alex Martelli, Python in a Nutshell ( O'Reilly ) 

(OOP) M Python &-XJjEk&M&Z Python ft OOP ffg&M* Python 

8K»JSW#«S, Lisp***ft), ft Python 1.5.2 (3* 

fi-**£ft. K«l»£ftJR*; Python fcflWJBWltWe) +<MKB« 

1 5I^iU«»MffilS]^ftg^To«lfi^¥3fe.S/APython2.2S;^)5,Python OOP 
Lt® 1.5.2 B}Xia#7fii£. i^thon fc^fqfa)5*£ttftMftT 

jRmniikfcMata*. ftmx«sy*^«ix5 

Python ft OOP «M5fe t Python ftfti£, ifn*£-«tt C++. 

Java. SmallTalk. *XMMHiSfti&W. S* Python ft®*. 
ft*ttf. fiin*«HitftWn#«*tt4feg»a*P Python «WWir*±. <*&«»! 
#ftja*. Ms.aewiufpiftA*wiii^i)Da55itoop^*fta«i: ft-*&oop, *tt- 

^*3(9? Python »{ftft~g#Mft«Ltt. 

*aSjSS®*5fc&*®. *H4fctt«a»W. Python ft*JgfigfflftOOP 

BiisdW: ttTffcftafcan&trfc. &£4n.Mft%4HMEft. i£fr-®S5*tf#tts 

*rett*®*»*. 

aft«*#*«afiawr**»«p3»^«. **siBmft«, ^^^tRMftftw 

tfffifflSUKS. &*J9ffittft*£tttt&JftS« (ft Python *, 

ft Python ftXtt*. ffl “JMT 
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94 oop «ft-4je? (&%) (fw) 

aa, sfcftxa. 4H“S*»#i*9WfT*-—« 

asRWfe*‘Bfi. 

tf*. %99ttMft«(£oop. OOP, hm 

Iff Python Python 

+»««•»«»**». fiBT8«E«»Wiit*?rJ|MMfca OOP WirafTS. gffeiSW 
^«B!Wi««a-#«ife€ilU»*SCfll»»*t8S. fi Python IHIttirj&i*«3£tt?«fc 

S BWS-ita#. 

«»oop«raw-*i:**f. 

z»rw#*«« python tfc»« 

ft. 4tvRF*9iaM«tA'- '£m®Mmm&) 

2 ^Borges, a#****, 

fll. * Python ‘f>*#tt#£*ttffi4JU*. oop *f*. 

*»iWibt#rtsr«iaw. class p®.. 

class SomeName(object): 

. a*«4AXXft«KJta*ft«l (4£*}±*+) "— 

SomeName 8E* Python MKWJfc-#. &« 

class 

(HjftSP : F'frJ4 , ‘jlA (object) fflS#, class SomeName AM Python i§j£. (fij§ 

ft&VL&m P'NIP#, ffcf]«Jglil6IK*tttfe. 

£*»-'MJf*W;lr*«ltt, 

anlnstance ■ SomeName( ) 
another - SomeName( ) 

anlnstance fD another ^ SomeName (## 4.18 ^‘PUH'fSJ 

&*K±m*im9iX0mtir4>mm, fi*p*aw«.) ^\mMmm& (it 

in, (St^tat) #t&H (tfcjWget) 

anlnstance.someNumber = 23 * 45 

print anlnstance. someNumber # 1035 

-'Mfe SomeName -#W “S’ ®'Et]9"rt&frl*j6. ffi« 

gang, *»*«*& Bfljfr*. (»a def jaw, ®fc« 

class Behave(object): 

def ___init„(self, name): 

self.name * name 
def once(self): 
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print "Hello,", self.name 
def rename(self, newName) 
self.name = newName 
def repeat(self, N): 

for i in range (N) : self.once( ) 

«python def mj, 

ft. ‘BMa-'MESCM#* 

seif.seif, . 

jnit_ ittmkwtimimmfo**), m 

Python(ft 7 self. 

s* Python _ _init_ „M 

~«mw, -effufc 

BAS6 self.something if&^fiSL -B.3EWfliT— 

theobject.something 

if«: 

beehive - Behave("Queen Bee") 
beehive.repeat(3) 
beehive.rename("Stinger") 
beehive.once( ) 
print beehive.name 

beehive.name = 'See, you can rebind it "from the outside" too, if you want' 
beehive.repeat(2) 


self 

self.something i&vkfa theobject.something %/£•]£.&) EL#]: Kt^t 

JL&*#. I—-MH"], ° A theobject self. 


fiRJIHHi Python OOP S^iSiSPython 

S»wilWPl3MHI*waWI ; F. i¥% Python IDLE 

S5F«S*fTa#SM»»«*< 

ftTWi&gft ( init ), BP. M/g#63?^TW^T 

mmtoifm. python &g*biiMsaRSttfttt 

len(x)iSlH&<jS x._len_( )i a + b jjtfjfjWJiSpl] a._ _add _(b) s a[b] 

i£0 a._ _getitem_ _(b). Hitt, JgATWftjfrfcJg. 

ft£3l-#XS:, *nft=?. ?!l*. 
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**. a+b a.___add_(b), Python ^^*+11 b— ^%l-&-, 

- - tly m%£i£.b._ _add_ _(a). #***#&*!■ 

6 £.&&*>#&*&;*;, 4.*t&4fcfc^^>±-^^ OO i&& (*» 

someobject.somemethod(arguments) ) ^ &. 

tt*Bwa®w*«tta#it^raxwttt**, as oop 

zmimyrm. \m, zww«a-^#*t»*areporters, #jwr*wflMr*: 

class Repeater(object): 

def repeat(self, N): print N*"*-*" 

to*®*, Behave » Repeater M*« f 

repeat: 

aMix - beehive. Behave('John'), Repeater( ), Behave('world') 
for whatever in aMix: whatever.repeat(3) 

jfc^iEiSn, &&. « python 

f, ^fRACraaaih&tt^rSA^ffil^ftSa («BI*tSW*». fflntt#*). a 

J®*i?ril6 (tfcin, 

HC&Jg. 

fl£*. ttWfcWafflftWfitar*. iiB python «!& 

X3M »*#*«* (&##E 

2 ?) 

class Subclass(Behave): 

def once(self): print ' (%s)* % self.name 
subinstance - Subclass("Queen Bee") 
subinstance.repeat(3) 

Subclass once #}£, subinstance (ft repeat #$£, S>*7 Subclass 

/A Behave repeat Tn* once 

£tf**^***HtfM*fr*JK*« once 3&T«. Hitfc, 4 Subclass *. 5tf 
a^^tt«-ft»ffl«MTWHl*»^*ttW454 £ . Mas^s Behave ^WJSflfcfr 

a*wi8i»r«i*flr+-tt##Mtt»«, as«s« 

®[S]^^«sPython, . 

awsrstiifcisa-e BM*fe+WB«£ 

«#». * Python*. K*#a'tiraf^*«WJHtt3lE«®, tff$A£fflf£#EM3|S 

-^-#^gPnT: 
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class OneMore(Behave): 

def repeat(self, N): Behave.repeat(self, N+l) 
zealant = OneMore("Worker Bee") 
zealant.repeat(3) 

OneMore aSgKSBT'B a B» repeat Behave mi 

flatafftSttAtt. ft®. 

mftxtt, H.mmm&mm, £##***-«»*«**. s * t ® 
*»#«*«. *jm*+-«M»-xfp*ft»^a3isn«w^ra. s python +, 

Classname.method (self, ... ) Classname method, {Si^frU^ft 

Python super: 

class OneMore(Behave): 

def repeat(self, N): super(OneMore, self).repeat(N+l) 

super Behave.repeat, {§-£&<£# OneMore 

****«*«, super, 

m aa«^#fti&s*, wfi.supera**wjg*a'B»3E 

python £«anw*. atw 

a&-*9Jtt£tt{K#ft#rfl6 (JE. 6.20 6.12 

BNlfcZfl*, *fTffi|S]*hfcA9##r—BPiinfaifft 

fn*te<MM&|B|®Wftfr. £a*4r*Xft»FMflUS. *lftWlMMSriqiMga7£ 

(BP£»JfiSftM). '£££{«+Jorge Luis Borges 

ft The Analytical Language of John Wilkins (tiiftiJC T— 

EH . The Celestial Emporium of Benevolent Knowledge „ 

m-%, 

• m, 

. %mmmm, 

• «,». 

• JSAfi, 

. £*»!«. 
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. m, 

. mans. 

fo&mm : 4*»#s6rscaiia#*fi«-3e. WMMftiseASf^t, 
«ilW#49W&ftR«»*JMt ft *. 

^fit (object) —MM«istt&akttttifc < £. 3MEtoE.&mMTtt7-mmtfi 

Python Wieife, m *#ft* class X (object) X M.36 object ffi 

*. 4n*^ class Y:, Mffi£7#flF Python. Y 

“«*£*" BP^T. ftT'ft)5*£ttlW#JSt, python 
36, B-SJinJflS^fK, Python &ih36 Yj£)%-^ “IHJxltS” W36. 

KXfls#*« Python ***+tt«*tt36«Xfls*:St-#. Python ##S«fa)5* 

*tt. 

*t^*B£S*Wl£ffl, *£^*tij£*36«*rRti&ttKVJ. £«*mM9 Python 

ttS*. 8*36*-*W5fcifiBM«M£. a*rft» 

IM%i(l£A36ftARtti tfcin. ftt?cffi4g*36+<£ffl super, WfiS-ig^a^ife^ 
3*h, Python OOP fcMnfcaWtttt: (property), 

S*36&*£*£#. 

gsfcPSIft*. Python iBSttA. 

ittwsifif, xf£***, 

fiSW«aiB«:4«*SaE±«d?BiUgWiir , I^. 

object, **'MMfc+36SAffttM(&*. JiPATigiWitffi 

PW-. 


.metaclass_ ~ type 

rt&W type g object ffl*teW*fR^36fiSrtaW type Mtc3£. 

object type <HUltlMH!lMtb«rAttM36> fj?#^8«l**l5±AUBeill*T 

|S]#W7E36. metac1ass_ JggSEW'Bttjc 

16, &tt«*tf43tttRPtt79!«l*6££36. &IB«ft4d*dlft36£«rfttttt. BP{£ 

#^*^^a^ifefflSJ7E36 («*-*£«**«£«. 

ife). 
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>L***4.-H-* “BJ&tf.SUfcar’. Python £-i&-ftT#']tNfc: 

W**#*-**#*^, iSt^n, it A b. 

—^^*^■'£^*+^•(4 (tb*>, *t-f def f(self)ii#W^W, d[T]*t&Jj*| def p a)j 
443t*«*IW-*L). 

Jbik&JL 46:i&—#, 1RiSUL4££. M, fl’JTvUi4i£& d fa globals + ^ metaclass 

if ’_metaclass_ 1 in d: M = df'_metaclass_'J 

elif b: M = type(b[0]) 

elif '__metaclass__' in globals( ): M = globals( ) ['__metaclass_ ] 
else: M = types.ClassType 

types.ClassType^.i0^4^>t*, ffrMX&Mt-’fa*, 4nIj$. 

* + ^ _metaclass__ fai*.ii£ , 4']£tb X.-+ 10JUM*. 

class *?^n. 

H*h. 4.«M *-*-*«) *tf*t*.#■&*&*. ii'HL^iitf^type, 

fti0K^-^^l>t4)!'l^.types.ClassType. TiSWUUHM) & 
typetf^*), is.*., 

-M'-A/*.## classes)), 

class Someclass(Somebase): 

__metaclass__ = type 
x - 23 

£ * £ -MMl P B ,fl: 

Someclass - type( 1 Someclass', (Somebase,), {'x': 23}) 

*.***«)# class £ Hi***.? 


6.1 

Artur de Sousa Rocha. Adde Nilsson 

^fcM-TFRM* (Kelvin). igft® (Celsius). ff5R®« (Fahrenheit) 0Ut£& (Rankine) 

msEZWMftm, 
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M'&um 

class Temperature(object): 

coefficients ={'c': (1.0,0.0,-273.15), 'f': (1.8,-273.15,32.0), 

'r': (1.8, 0.0, 0.0)) 
def __init__ (self, **kwargs): 

# <*■&> &£o, 

# 4*^1** k. c* f*r, 

try: 

name, value = kwargs.popitem( ) 
except KeyError: 

* Rttlc-0 

name, value = 'k', 0 
# ** 
if kwargs or name not in 'kcfr': 

kwargs [name] = value # 

raise TypeError, 'invalid arguments %r' % kwargs 
setattr(self, name, float(value)) 
def __getattr__(self, name): 

# #c. f. rtt£&B*tf*Jkttif-# 
try: 

eq - self.coefficients[name] 
except KeyError: 

# 

raise AttributeError, name 
return (self.k + eq[l)) * eq[0] + eq[2] 
def __setattr__(self, name, value): 

#4*tfk, c, f, r 

if name in self.coefficients: 

# 4Z&C. fjftz-tt-##**k 

eq - self.coefficients[name] 

self.k - (value - eq[2]) / eq[0] - eq[l] 
elif name «■ 'k': 

# k, 

object.„setattr„(self, name, value) 
else: 

raise AttributeError, name 
def __str__(self): 

# I 

return "%s K" % self.k 
def __repr__(self): 

# R#WM#*3MT» 

return "Temperature(k=%r)" % self.k 

Wife 

“*&£*#’ (combinatorial explosion) 
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ant^psttwc, ftfiimra n*(n-i)tgs. 

Python M#S|J|^*li**r«&toS«?q*ft, WigWBPftfJP#. 

k (£*n &£. «f]itwa*Mtti*afinttJiitt« (v. v, v, -f, bp raws# 

MW®f). H#. IMUfeifciflFIKrattfilS 

bp &*$»**£*. 

te.py, Python«Jsys.path, ffi JI^#‘Bf^A«tt?IA) ft*, 

»> from te import Temperature 


>» t * Temperature (f*70) # 70 F M . 

»> print t.c #. tk 21 C <5j& 

21.1111111111 

»> t.c - 23 #23 C£. 

»> print t.f t .Ik 73 F fjA 

73.4 


getattr Jffl_ setattr _ftfi6FB#45l!KjJS14 (named propenies) Mfef, H 

£ltt^*self.coefficients, ^raWJf»**BP"I. *S«m 

-I'/attiaffaSW. _ _setattr__St^«iWffl, Hjfc. (* 

0M4»W__set a ttr__M$aH?*ttkWl^®fttb*T) afaftMlL _*«*_ _ 

Object AttributeError 

«*£*»***•&*« “Wifi” #SC (ft*#llfcfllM£*, attHJH 

ttkst, __ g ctattr__w*«piifflo 

ft) wwaw. _ getattr S&aX&ttflttJHtttf. __getattr__ 

AttributeError 

Library Reference ft Python in a Nutshell + _gelattr_ _ft_ _setattr 

6.2 

Arfh Alex Martelli 
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torn xieffmaaiww*-#*?*. const. Py , 

Python 6<J sys.path tlSiiW S ^4*: 

class ..const (object) : 

class ConstError(TypeError): pass 
def __setattr__(self, name, value): 
if name in self.__dict__: 

raise self.ConstError, "Can't rebind const(%s)" % name 
self.__dict__lname] = value 

def _delattr_self, name): 

if name in self._diet_: 

raise self.ConstError, "Can't unbind const(%s)" % name 
raise NameError, name 

import sys 

ays.modules(_name_] = _con«t( ) 

const, const mum 

mfe-fc, iHT: 

const.magic - 23 

const.magic - 88 # #iti const.ConstError 

del const.magic # H iB const.ConstError 


im 

£ Python _ 

setattr, 

**r*. 

Python ^SWXtsys.modulesW*0««ai«*W«i«'einS«ft3ttti. Sit, HTBME 
asm**-^***. (&&&_ _getattr_ 

import somename 

art*#*. python (ja.6.16 ur) 

#a-^xwuw«*»a^«?**^raw«fca:. 

■V'pGwm&mm . »jmm* const 

W: const 
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mnm& append mm). 

“RB1” W##6.5 U. wriiA 

i4#ffl^_constW_ _setattr_ fgi&*F 6.5 1Sr«frAMW#5& ro.py 

«£. tfSfcAifrW Python W sys.path g*. SPA, ASS* const.py 
“-*0« 


import ro 

const _setattr_ MESftia'nJ self._ _dict_ _[name] = value, 

5fe^7: 

self.__dict__(namel = ro.Readonly(value) 
m ft, S4W*Fconst £BLtRaffiR»«itSS&J£Sl]TlH'ffi. 

a^naaa'Mi (*t#o ttXJiu&siJB. 

const “**wuiii£ffls 

MgifflteS" MW«. SSteffl-'mm, in R 4.1 

&as constpy wkftifototiLm.&n 

import ro, copy 

#H#£_const 4 , #J__setattr_ 
self. _diet_(name) ■ ro.Readonly(copy.copy(value)) 

^«It 6 iE^ffifflcopy.deepcopy#ft*/ 0 -g^S^ 6 <Jcopy.copy o ®£, 
MKi#M##«?JIM*hMF. Xife4J5**ttJfc«*ff-*. Python EfifflltflliEH 

*1f«wM_coii«t £, AU£#«£.*&, 6.3 NoNewAttrs 

“tt*". _const 

*JJ»tt. M NoNewAttrs UlJfflS, fiS 

6.5 ^5",6.13 ^Ji 4.1 i Library Reference ft Python in a Nutshell import 

pm, u&pmmtk syswm&ttxm. 

6.3 PMMt£ltti£a 

Michele Simionato 
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python wxsitswii, mv 

#a&M>aA£PJRtt. 

mxxm 

_setattr_ - 

ifna#: 

def no_new_attributes(wrapped^setattr): 

ii n it 

def__setattr__(self, name, value): 

if hasattr(self, name): # $ Iff Mi. ft# 

wrapped_setattr(self, name, value) 
else: I frMtt. £jh 

raise AttributeError ("can't add attribute %r to %s" % (name, 

self) ) 

return __setattr__ 
class NoNewAttrs(object): 

NoNewAttrs ft 

H •• n 

__setattr__ - no_new_attributes(object. __setattr__) 
class __metaclass__ (type): 

__setattr__ - no_new_attributes(type. __setattr__) 


Wife 

ttRMMrflffiRMPythonttin. 

slots.. (Itto, 

KilBUr^lR^rt#)._slots_ i$L 

6.7 ir+_ _ S iots_ _ jiEir* rt # m \?). 

SHSftifeWfi, ^15-«**5e^dlW^SISiliT4i5RB+gsiiB«tt, jlfffi*{Wt*£ 
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JMtM »T^»l8l*«saaSrfi. 


class Person(NoNewAttrs): 
firstname = '' 
lastname = '' 

def _init_(self, firstname, lastname): 

self.firstname = firstname 
self.lastname - lastname 
def _repr_(self) : 

return 'Person(%r, %r)' % (self.firstname, self.lastname) 
me = Person("Michere", "Simionato") 
print me 

# Person('Michera', 'Simionato') 

# firstname 

me.firstname = "Michele" 
print me 

# Person ('Michele' , 'Simionato') 

m NoNewAttrs “^bj” m&f 

K^WPJ-^AttributeErTor: 

try: Person.address - " 

except AttributeError, err: print 'raised %r as expected' % err 
try: me.address - " 

except AttributeError, err: print 'raised %r as expected' % err 

AUSEft.*jSLfctff, NoNewAttr Java C-h-#}£5%W . 

Python HJfc. Python 

Python 

Library Reference fQ Python in a Nutshell 4 1 setattr_ _fU ^ ^ 

♦ME. 

6.4 

Raymond Hettinger 

(ii#S diet), (t 
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«‘fW#3£»(fc5fea)|[ffiSfT#ilD. 


-+«»««»* □♦irasiiw 15 ?*, ®*£s>£ij 

nriBa£*w. www?Aifi5S0**f, fcatfniMtt, 

class Chainmap(object): 

def _.init__ (self, ^mappings): 

self..mappings = mappings 
def ._getitem__ (self, key): 

# £#«***+** 
for mapping in self..mappings: 
try: 

return mapping[key] 
except KeyError: 
pass 

# ***#*] key. ft UU lb KeyError *# 

raise KeyError, key 
def get(self, key, default-None): 

I #self [key]#*«*®^, $R>J £ ® default 
try: 

return self[key] 
except KeyError: 

return default 

def ..contains., (self, key): 

i % key 6. self 4*i^® True, 3«0 False 
try: 

self[key] 
return True 
except KeyError: 
return False 

ibm&mwuzm wonm 

Is (to*«W«S!) #«£****•«#. &is (imS&SWttSiJ) 

import _.builtin.. 

pylookup « Chainmap(locals( ), globals( ), vars(_builtin_)) 

Wife 

Chainmap 

(IfcMIttTW*#®. _getitem_), 
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KeyError Chainmap W£fllJlttM#MfT3IWr3$, <B±# 

J)P 7"~ftft(Sfi<J get #$£-ft 4.9 'lift ft *g, _contains_ _ 

k S^ft Chainmap c *, ifk inc). 

RUffilfiMWRaHUM, Chainmap ^ftKftfcWPS®. PteR&JSSm 

»tf±WiS#, “*£«***". ffcnTGUTCMIjfc DictMixin £ (ft#* 

J¥&<JUserDict«ifeft) (DictMixin #->h 

§PftS&tt8t$fi£ TffiJSST Chainmap ffl UserDict.DictMixin 

(««) S**t« 

import UserDict 
from sets import Set 

class FullChainmap(Chainmap, UserDict.DictMixin): 
def copy(self): 

return self.__class__(self..mappings) 
def__iter__(self): 

seen = Set( ) 

for mapping in self..mappings: 
for key in mapping: 

if key not in seen: 
yield key 
seen.add(key) 

iterkeys « _ _iter_ _ 
def keys(self): 

return list(self) 

&7 Chainmap MS#. FullChainmap #3Uf*t*M8fe|<rJ#jq7—IRS*. H& 

IfcfcSUtRISftW. DictMixin «*, Chainmap ftW 

*f get *J_ .contains, 7 (MftftXtFtt). DictMixin 

7fiW+tfctt*JBM2rt£ ## 5.14 DictMixin 

WOT. 

xzvm 

4.9 1?, 5.14^1 Library Reference ft Python in a Nutshell 

6.5 —Soffit 

Alex Martelli. Raymond Hettinger 
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im, 


# |sm£i*2.3*>2.4 


try: set 

except NameError: from sets import Set as set 
class ROError(AttributeError): pass 

class Readonly: # |£ff]S v\ ifc# Ef. 0 


mutators *= { 

list: set (' ' '__delitem_delslice_iadd_imul__ 

_setitem_ _setslice_ append extend insert 

pop remove sort'''.split( )), 

diet: set(’''__delitem_setitem._ clear pop popitem 

setdefault updatesplit( )), 


) 


def_init_(self, o) : 

object.__setattr__(self, '_o', o) 

object._setattr_(self, '_no*, self .mutators, get (type (o), ())) 

def __setattr___(self, n, v) : 

raise ROError, "Can't set attr %r on RO object" % n 
def _delattr (self, n): 

raise ROError, "Can't del attr %r from RO object" % n 

def getattr (self, n): 

if n in self._no: 

raise ROError, "Can't get attr %r from RO object" % n 
return getattr (self._o, n) 


mutators, BP Readonly.mutators[somctypeJ = the_mutators, /iP 


m>m\n$}m}$iw * mutex# Readonly 

HIM mutators *?*+), _getattr_ jE5cf&&£2.!s , 

mmMmio * python^, afWtt&Ht, 
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3#shl_ 

getattr_ T#^S, fiftttlBfUI&MXfMrft. ft*TttXftMtS*. 

python *f£K*aa#$wim^*»fT. ****««. 3«wMisrt# 

l^ft 6.6 Ufq 20.8 ir+*H. -it Readonly#!** IB Rftg, M. 

__setattr__M^fe^T__getattr__. 'ESfc&Wim 

minRmits&Miimitm&mmmm. «tt, sft 

_setattr_ jWffl ,ft#_ _setattr_ JMISWtfS+fc*® 
self.n = v object, jn|?|«l 

Readonly ®6ft_ _init_ JSrft^^fttWaP#. _delattr_ *6* 

aWMff«T, iE 

an 6 . 13 « 

WMiSS. 

ft Python M&tfc**, S^ttffMatffgflESSttaftSESi. i|S£H*£tt Python* 

MWTStftM python, upmmmmfcmtiim, mttm 

*£t, 

m t*r—J*J*. tttflfcJK*Kllll*J£. flMrttaftJU&ftXffrW. 

“is*"), ->M«t*zi«re4*^rawwiBi«»»^raw 

*#-*«*»*+****. 

&<£## “ft#:**". tfcjoi: 

class Pricing(object): 

def __init„ (self, location, event): 
self.location « location 
self.event - event 
def setlocation(self, location): 

self.location - location 
def getprice(self): 

return self.location.getprice( ) 
def getquantity(self): 

return self.location.getquantity( ) 
def getdiscount(self): 

return self.event.getdiscount( ) 
and many more such methods 

IJB , S % Pricing location event %m , & 
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class AutoDelegator(object): 
delegates = ( ) 
do_not_delegate = ( ) 
def __getattr__ (self, key): 

if key not in self,do_not_delegate: 
for d in self.delegates: 
try: 

return getattr(d, key) 
except AttributeError: 
pass 

raise AttributeError, key 
class Pricing(AutoDelegator): 

def __init„ (self, location, event): 

self.delegates - (location, event] 
def setlocation(self, location): 
self.delegates(0] = location 

(vARKfamm 

tkiP. location J&»T®^Tgetdiscount}m, 
event 

_ _getattr_ M«£f 

do_not delegate MS.-et6.BJl 

Pricing setdiscount W^ffc, event 

««. flt-j&j6fc3[0rer IRT, 

class Pricing(AutoDelegator): 

do_not_delegate - (•set_discount',) 

**»» 

6.13 1?, 6.6 1?, 20.8 T‘, Python in a Nutshell WAT OOP W#T. PEP 253 (http://www. 
python.org/peps/pep-0253.html) ^AT Python (^rPU'S) 

6.6 

Gonijalo Rodrigues 

ft# 

#***#**!!+, Python (MTS££m, 

ap*«A3(Mi«0iwttasfS). sis. * 
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m&jt m 

#s«epiim*f£#'Mtai*i. »T: 

class Proxy(object): 

. """ 

def __init__(self, obj ) : 

super (Proxy, self) .__init_ _ (obj) 
self.__obj = obj 

def __getattr__(self, attrib): 

return getattr(self._obj , attrib) 
def make_binder(unbound_method): 

def f(self, *a, **k) : return unbound_method(self._obj , *a, **k) 

# ft 2.4: f._ _name_- unbound_method._name_ 

return f 

known_proxy_classes - { ) 

def proxy(obj, ‘specials): 

•• ••• 

• *fi*±***i«*A*i*'»? 

obj_cls - obj. __class__ 

key - obj_cls, specials 

els - known_proxy_classes.get(key) 

if els is None: 

els - type( H %sProxy" % obj_cls. __name._, (Proxy,), { )) 

for name in specials: 

name - _%s__' % name 

unbound_method - getattr(obj_cls, name) 
setattr(cls, name, make_binder(unbound.method)) 

known_proxy_classes[key] - els 

return els(obj) 


Wife 

Python a»fia ; f__getaltr_ 

14W (‘Hftjfirife. Python Python j>etattr_ 

*I0M«J (g*) _ _getattr_ 

python 

mu*, 

Python 3.0 

(## http://www.python.org/peps/pep-3000.html 
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Python3.0WWJ0SB1?, .) 

ttimi&Mm*, python 

w “«" (s'ots). sit, jtfT-'Ntiaxj*. 

»ailRfefr*ttft»0rjR, & Python*, *££G'J 

**i*. python «e&, tkftiiSJtTcJSwa^. **±, 45 

> Mfce»**-'Mraftproxy tutft, tta»»«-'h»*w»raax*ftfl ! w 

ttftW#*—'Mt# proxy.py *SStA#>l$ Python #J sys.path *, fffltyUfl 
« Python ftfHft'HKAl'gi 

>>> import proxy 

»> a - proxy.proxy ([ ], ’len’, 'iter') # lenfriter 

»> a #_repr_.^c^tft1f 

<proxy.listProxy object at 0x0113C370> 

»> a. _ _class__ 

<clas3 'proxy.listProxy'> 

»> a._obj 

[ 1 

»> a.append # Jff*tt#*A**«*tt* 7 

<built-in method append of list object at 0x010FlAl0> 

Jen—X & len(a)«Sifflai5#X^: 

>» len(a) 

0 

>» a.append(23) 

>>> len(a) 

1 

fi 'F_iter_ f t for list, sum, max 


>>> for x in a: print x 


23 

»> list (a) 

[23] 

»> sum(a) 

23 

»> max (a) 

23 

*X__getit e m^_SWSft‘t. a5E«»fT*3ia«tf*te: 

»> a. __getitem_ 

<method-wrapper object at 0x010PlAF0> 

»> a [ 1] 
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Traceback (most recent call last): 

File "<interactive input>", line 1, in ? 

TypeError: unindexable object 

mm proxy “a#", known_proxy_classes, tVA 

mmmmwm proxy 

type, 

“Proxy”), 3H Proxy tf^P§-6<j£#§, ft-'t “ST (^j£&^flnA£MMtt). 

Proxy «Jg, iri« proxy 

RAPA'S makebinder 

tt, make„binder self._obj). 

proxy *F##A known_proxy_classes. eUSSftMMRia*. 
fitfiS, /A known proxy_classes proxy -SPi?{£ 

M#w 

6.5 6.9 (twiw* class 

type). 

6.7 17L& 

&T&: Gon?alo Rodrigues. Raymond Hettinger 

python 

ra m te a. 

# #& 2 .4 4* operator. itemgetter* 2.3 4* J$J 3 b W- itemgetter 

try: 

from operator import itemgetter 
except ImportError: 

def itemgetter(i): 

def getter(self): return self[i] 
return getter 

def superTuple(typename, *attribute_names): 

# _new_fa_repr_ H 


SfrttftWi 
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nargs = len(attribute_names) 
class supertup(tuple): 

_slots_= ( > # affl***#**#!*#-^*. ***# 

def new (els, *args): 

if len(args) != nargs: 

raise TypeError,'%s takes exactly %d arguments 
(%d given)’%(typename, nargs, len(args)) 

return tuple. _new_ (els, args) 

def_repr_(self) : 

return ’%s(%s)' % (typename, ', ' .join(map(repr, self))) 
# 7C&^***-&* 

for index, attr_name in enumerate(attribute_names): 

setattr(supertup, attr_name, property(itemgetter(index))) 

supertup. name - typename 

return supertup 


ttifc 

S Python tfcjn time ft os, filB ffc Python ‘f&AfililTG 

rawm««T*»*giwiera*5t. 5P 

mw- a 

superTupie, 

^supcrtuple.py Jf^lSfiScA f Python sys.path ‘l 3 : 

>>> import supertuple 

»> Point « supertuple.superTupie('Point', 'x', 'y ') 

»> Point 

<claas * supertuple.Point'> 

»> p - Point (1, 2, 3) # 

Tracoback (most recant call last): 

File "", line 1, in ? 

File "C:\Python24\Lib\aite-packages\superTuple.py", line 16, in _ naw,_ 
raise TypeError, ' %s takes exactly %d arguments (%d given)' % 
TypeError: Point takes exactly 2 arguments (3 given) 

>» p - Point(l, 2) # 

»> p 

Point(1, 2) 

>>> print p.x, p.y 

1 2 
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g» superTuple J&TfcBUfW?*, superTuple fiWST—f- class 

pm, tepom^wm-, -+ -sr w__siots__ 

ftflW supertuple -^_ _new_ jfrft, 

&fi*r£*t®&tuple.__new_£M$fc&*#im^», 8Ufc—*__iepr__2r*. M§ 

afl»4*'MM]f|*«i«r«Mtt««T—^property. 4? 
property IP Kg—t- “getter”, &gl33rf£ff]lH supertuples #, 

g^pjgt$w—*j§, 

Xftfc. 

operator itemgetter getter 

operator.itemgetter £ Python 2.4 A, 

ft--^^rSC:^t6^#nrfflft9 itemgetter, BPfiEftft Python 2.3 * , HffHftliJBUIflfc@ B 

mzvm 

Library Reference #1 Python in a Nutshell property,_slots_tuple, VARffi 

. new _f0_ _repr__i (Python 2.4) $1#; operator ftfj itemgetter £g$!„ 

e.s 

Yakov Markovitch 

ft# 

ttft$dA!9l%£ property , iff) getter £# setter jj*-#WflE&ilK3fi2 

tt#SRJ9IB£M£6. 

HMHMTift, fflfcfcAtSSP® getter i£ setter «. *#£# 

Python property: 

def xproperty(fget, fset, fdel=None, doc-None): 
if isinstance(fget, str): 
attr_name = fget 

def fget(obj): return getattr(obj, attr_name) 
elif isinstance(fset, str): 
attr_name « fset 

def fset(obj, val): setattr(obj, attr_name, val) 

else: 

raise TypeError, ’either fget or fset must be a str’ 
return property(fget, fset, fdel, doc) 
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Python ft&W property Delphi 

2SfctfBtfc«#»*!l#iija;— jS). setter ft—'f' getter Eft, K 

JttlBrf. property “fiMRftH" 

K%jB&#Att£bug). 

class Lower(object): 

def __init__ (self, s=''): 

self.s “ s 
def _getS(self): 

return self._s 
def _setS(self, s): 

self._s - s.lower( ) 
s - property(_getS, _setS) 

2rffi_getS property. 

class Lower(object): 

def _ _init_ _ (self, s-''): 

self.s = s 
def _setS(self, s): 

self._s - s.lower( ) 
s - xproperty('_s', _setS) 

SartvMI'F'F, 

jj». 

xproperty W£JK , -Effi-g#* 

ffAfgetWfset, 1. 

property 0 {Sffl xproperty 

Library Reference ^0 Python in a Nutshell XtS^f 1 ATF*93l property 


6.9 

Alex Martelli 
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copy.copy, _copy_ _. MJ.^W*W_ Jnit_ 

«W4WfriBi!fi»S8at:^«#-^ -aasr 

M*nm 

Tww*fftjbr* =f *«»»&**. 

def empty_copy(obj): 

class Empty (obj ._class_) : 

def_init_(self) : pass 

newcopy - Empty( ) 
newcopy.__class__ - obj.__class__ 
return newcopy 

_copy__: 

class YourClass(object): 
def __init__(self): 

assume there’s a lot of work here 
def __copy__(self): 

newcopy - empty„copy(self) 

copy some relevant subset of self's attributes to newcopy 
return newcopy 

if __name__ — _main_: 
import copy 

y = YourClass ( ) # __init_ 

print y 

z - copy.copy(y) # •~^ ; i*I#J„init__ 
print z 


ttte 

tam 4.1 Wife, Python & 

9MM9t, mMUttiitt*. il#fiefflcopy.copyg», ‘gftia 

m_ _co Py _ _«r»cer». toXtommxwxxftVfMMfti. opy_jm 

4H—^ TypeError copy.copy 

WM tti clone 

__copy__## 1 i 5 fW-^ “£* 
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w _init_„ mn&mftmfiiMiTmm&jB python & 

_«*»__*«■, jwwsp*. *hb 

(S*) *mw, M. obj.__ctass__ai* Empty ({H«H-£*£fc), 

«*SI), Empty 

_init_, s^, *i»o«*w__init__^«tt, 

ft, &£H3&£python*. £*OTJtttto6*tf**a5SllMT. 

at*. self 

BBMfm&Bt, _co Py _ _, 0*copy.copy W»W.ft3&«tS«*!^ 

awsf^Mtt. Bi^MtTatiJJr^rJinsfci^zaiWH^wx^. «*«*. tbw 

newcopy._diet_.update (self._diet_) 

newcopy._diet_- diet (self .„dict_ __) 

m _dict_ _*«#'£&<j0r#4fcs, gfukimmmmMW- - 

STft««& new W^r^at*_new_ _» 

£«L _copy_ . getstate_ _ffl_ _setstate_ 

3mwwa»fnjR£«0&rA«.XT4*ttxt*ftWi6. ssar__init__. »*, -em* 

a 7.4 *t> 

Hft*jhfwnwfew*«»jii. «mi «»«■*. 

S*WM*t***MT. m&t:ffi|t||A<lft£#* (rt»W«ttsK#Tgi) £PT*«« 
M. j»isw*«Mxt*»Jiat*#fii«nttatt*i^a'— 
tfs. fc*»xt*ttii^H**-iftaj*xfJ3ff*r 

at*W«]n. nHiAfflfflcopy.deepcopy^at-Tat*M^l%!31. 

_deepcopy__, 

class YourClass(object): 


def __deepcopy__(self, memo): 

newcopy ** empty_copy (self) 

# ft#] copy.deepcopy (self.x, memo) self 

# A newcopy 4 s . 
return newcopy 

fcl*SMe®*3L . deepcopy. _, Python copy tfyXftfeXW) 

memoization tfriJJi-copy.deepcopy 
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|WJ—-f- memo _deepcopy_3f)£„ ¥i'A. _getstate_$J_ 

_setstate_ : Python ££tS?mfcJI|5« 

fij_getstate_0M “#&" *t#t. _setstate_ Ji 


E£iS#4 

4.1 7.4l5-4>^^___getstate__ffi__setstate__6<jrt§, 

Library Reference ^0 Python in a Nutshell r t 3 AX copy o 

6.10 

^ri^t: Joseph A. Knapka. Frederic Jolliton. Nicodemus 

&& 

sts. 


m Iffl (weak reference) 

Python weakref^lft/Ci^lfefnffiffl^^lfl!. 

weakmethod.py SOX#. #*A4fcM 

Python (ft sys.path g^'f: 

import weakref, new 
class ref(object): 

— #«**#«**. ma.M 

MSIfflWftD — 

def __init_(self, fn) : 

try: 

# 

o, f, c = fn.im_self, fn.im_func, fn.ira_cLass 
except AttributeError: # ****** 

self._obj = None 
self.^func = fn 
self._clas = None 

else: # 
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if o is None: self._obj = None 
else: self._obj = weakref.ref(o) 
self._func - f 
self._clas = c 
def __call__(self) : 

if self.obj is None: return self._func 
elif self._obj( ) is None: return None 
return new.instancemethod(self._func, self.obj( ), self, clas) 




»> class C (object): 

def f (self): 

print "Hello” 

... def __del__(self): 

print "C dying" 

»> c - C( ) 

»> cf - c.f 

»> del c * cftEftEimiiiWft- 

»> del cf # £****•<?** 7 

C dying 

fcfcto, 

< (£»-*»#«*») &m 

ft. *a, -* 

#aw^|6)®^^^ra6<j weakref.ref 

(first-class objects). ft 

tfBtflfflHmi&Jti&lll None, 

TBfttftSMST Python#*# weakref«ft, “hello”, *l&jR 

»> import weakref 

»> c = C( ) 

»> cf = weakref. ref (c. f) 

»> cf ft 

<wo«kref at 80ce394; dead> 

»> cf ( ) ( ) 

Traceback (moat racant call last): 

File line 1, in ? 

TypeError: object of type 'None' is not callable 

3-Jrm, Tffi«*»ft weakmethod ref 
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»> import weakmethod 
»> cf = weakmethod. ref (c. f) 

»> cf ( )( ) 8 

Hello 

»> del c # J 

C dying 

>» print cf ( ) 

None 

weakmethod.ref weakref.ref ^[p]— 

-gig0 None, 5iJSK3I0§lffl. 
T—-t-UrJIfKj new.instancemethod (l5i#^F—-'hfiilaJX'ttK.lHjiJS'jl 

ffl. Site, 

a*. 

ifA-^ref^Jt, Ute&M («*£]***&£«), fiR^r 

xrxfbMiffK. refstn 

-'Hrn (*> giffl. ref#*« 

weakref.proxy 6<ji§j4, l&ttH£#£S17, WnA^Wj ref 
**£—'t'T*. proxy Bt, proxy 

weakref.RefcrenceError TI0;f£ proxy 3£f$— 

class proxy(ref): 

def __call__(self, *args, **kwargs): 
func - ref.„call_ _ (self) 
if func is None: 

raise weakref.ReferenceError('referent object is dead') 

else: 

return func(*args, **kwargs) 

def _eq_(self, other): 

if type(other) !- type(self): 
return False 

return ref.__call„(self) == ref_call__(other) 


Library Reference |H Python in a Nutshell weakref #1 new 

Mmm^o 


6.11 *g#I*lKS3® 

&■#}: Sebastien Keim* Paul Moore* Steve Alexander* Raymond Hettinger 
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at*#*#, mm (*^w> 

7tm . 0 m . 


class RingBuffer(object): 

.«-******#Jt — 

def ___init__(self, size_max): 
self.max * size.max 
self.data - ( J 

class _Full(object): 

""" &*-*** """ 
def append(self, x): 

""" Alfr «**«*« IB """ 
self .data [self .curj - x 
self.cur - (self.cur+1) % self.max 
def tolist(self): 

""" """ 

return self.data[self.cur:) + self.data[:self.curJ 
def append(self, x) : 

. *•*****-**;* . 

self.data.append(x) 
if len(self.data) -- self.max: 
self.cur - 0 

self._class_- s«lf.__Full 

def tolist(self): 

. """ 

return self.data 

# 

if __name_ _ — _main_': 

x - RingBuffer(5) 

x.append(1); x.append(2); x.append(3); x.append(4) 
print x.__class„, x.tolist( ) 
x.append(5) 

print x._class_, x.tolist( ) 

x.append(6) 

print x.data, x.tolist( ) 

x.append(7); x.append(8); x.append(9); x.append(10) 
print x.data, x.tolist( ) 

Wife 

s-ewassw, inA*jcX£*»r£tf*H*iBW7c 
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M, python 

-ft), aaaitatsci£__ciass__*s5j«a>h»«. 

&W*. Hrtn+VW RingBuffer *J_ _Full #§). ft*. g«L _FulI 

RingBuffer £Wrt«5, ffiW#*f &*Tff 

****0l**2raW+6SW«T!r«, <§& Python*, ffitfcT*te-*|**fl5. 36 

«*«*&:**, mb., awwnsaxtrw^rw* 

SBSnlffWo 

«#*f *-**#«**. £*&atta#iF*S«Wft*| 

afnfe^ri^apj«w*«6. m£w«*£«ts-#rattR&<j*'if. 

aftttRAMMtfc Python M. S«ffl Python 

4*£®. *®«fc£^5WW't, £& __ciass__ 

m 

class RingBuffer(object): 

def __init___(self, size_max) : 
self.max — size max 
self.data - ( ) 

def .full_append(self, x): 

self.data[self.cur] - x 
self.cur = (self.cur+ 1 ) % self.max 
def _full„get(self): 

return self.data[self.cur:]+self.data[:self.cur] 
def append(self, x): 

self.data.append(x) 
if len(self.data) == self.max: 
self.cur = 0 

# Permanently change self's methods from non-full to full 

self.append = self . _full_append 
self.tolist 3 self._full_get 

def tolist(self): 

return self.data 
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wjwwi«*ra. 

Mtimmmmwttintent, mwmmirmvimi&mnm 
mm-wfrft, 3a*H**&H*wiMiE3!ra3iE«i*«-xt*aEffM, 

4 python 2.4 *, i?ui*jftMJr& 9 ! 
collections-deque *£-***, “5R&6AJT, HffiM.tf*-&8ljM 


from collections import deque 
class RingBuffer(deque): 

def_init_(self, size_max) : 

deque._init_(self) 

self.size_max = size_max 
def append(self, datum): 

deque.append(self, datum) 
if len(self) > self.size_max: 
self.popleft( ) 
def tolist(self): 

return list(self) 

from collections import deque 
class RingBuffer(deque): 

def „init„(self, size.max): 

deque._init_(self) 

self.size_max » size_max 
def _full_append(self, datum): 
deque.append(self, datum) 
self.popleft( ) 
def append(self, datum): 

deque.append(self, datum) 
if len(self) -« self.size_max: 

self.append = self._full_append 
def tolist(self): 

return list(self) 

afiRWHo* append ** muM*ir&M9mmR), #a 

Reference Manual #1 Python in a Nutshell OSfRt&X-f 

i Python 2.4 0<J Library Reference ^ collections 
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6.i2 

David Hughes 

ft# 

-'Hms^sut mixin 36, 
iZT: 


import copy 

class ChangeCheckerMixin(object): 

containerltems - (diet: diet.iteritems, list: enumerate) 
immutable - False 
def snapshot(self): 

'frj#sel£l*£*! *tt** - iS 

#*!*«* 10 <»***«■**«: 

if self.immutable: 

return 

self._snapshot - self ._copy_container(self.__dict_ _) 
def makelmmutable(self): 

immutable 

self.immutable = True 
try: 

del self._snapshot 
except AttributeError: 
pass 

def _copy_container(self, container): 

••• 

new_container * copy.copy(container) 

for k, v in self .containerltems (type (new_container) ] (new_container) : 
if type(v) in self.containerltems: 

new_container(k] = self._copy_container(v) 
elif hasattr(v, 'snapshot'): 
v.snapshot( ) 
return new_container 
def isChanged(self): 

"■ True'" 

if self.immutable: 
return False 
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# ^self.„dict„+«&fc)*U ¥t 

snap = self._diet_-pop ('.snapshot *, None) 

if snap is None: 
return True 

try: 

return self..checkContainer(self._diet_, snap) 

finally: 

self..snapshot = snap 

def .checkContainer(self, container, snapshot): 

•" True' ' ' 

if len(container) != len(snapshot): 
return True 

for k, v in self.containerltems[type(container)](container): 
try: 

ov = snapshot[k] 
except LookupError: 
return True 

if self..checkltem(v, ov): 
return True 
return False 

def _checkltem(self, newitem, olditem): 

self ..checkContainer recursivly. “isChanged" 

M*0 True * • ' 

if type(newitem) !- type(olditem): 
return True 

if type(newitem) in self.containerltems: 

return self..checkContainer(newitem, olditem) 
if newitem is olditem: 

method.isChanged - getattr(newitem, 'isChanged', None) 
if method.isChanged is None: 
return False 

return method.isChanged( ) 
return newitem !■* olditem 


Wife 

#bs(p, “«#" im&, mm 

ChangeCheckerMixin 3c, I?®. M. Change 

CheckerMixin 6. 

iWJf! snapshot 

mm snapshot 
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isChanged 

fltTSE-fc. 

ChangeCheckerMixin, $H[5]^£7KftII$#, '£R=tlfnist ft] diet, 

ifcP,mm'£.\niEn®m) containerltems 

RlillfflMg»s!c2f«, ft 

(fBT*5l«#*). Python 

copy.copy «JH, . fcMn, Python 2.4 ft 

collections.deque ChangeCheckerMixin ftT3Sft?Ff§, 

import collections 

class CCM_with_deque(ChangeCheckerMixin): 

containerltems = diet(ChangeCheckerMixin.containerltems) 
containerltems(collections.deque] = enumerate 

iSS0 % collections.deque RTI^ilut enumerate “jgJJj”, Ml® list — 

ChangeCheckerMixin ttfjTKffll: 

if_name_*- •_main_• : 

class eg(ChangeCheckerMixin): 

def_init_ (self, *a, **k): 

self.L - list (*a, **k) 
def __str__(self): 

return ’eg(%s)' % str(self.L) 
def __getattr__(self, a): 

return getattr(self.L, a) 
x = eg('ciao') 

print 'x x, 'is changed x.isChanged( ) 

# ffrd3: x = eg(['o', -i', , 'o']) ia changed - True 

# 3L£. filttx &£**#?, *Sls: 
x.snapshot( ) 

print 'x x, 'is changed -', x.isChanged( ) 

##ftB:x = eg(['c', 'i', 'a', 'o']) is changed - False 

# St&ftfflfc&x: 
x.append('x') 

print 'x =', x, 'is changed x.isChanged( ) 

# x = eg ([' c' , •!', 'a', 'o', 'x']) ia changed = True 

« eg *+*flK*& ChangeCheckerMixin *£, MftXl 

ft^*£ft^>. auk. nti**«-^u«t 

mmmttiH'e (£±j£*0i*, ama.. .getawr & 
#, atmnm#sj isChanged —auukw 
ffl S na P eot^Jg*«ft«ai*5*4T36fl:. 
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mWM, &tt£ftf]ltiR immutable Mttft 

makelmmutable^Slf.g: a«ffift^rfta*TftJI«fetM. 

3#, &-&% snapshot £# isChanged 

4OTtt«#2fTflt£*JQ. 

{gfiffili-WiWt**, ffiHIttittWLt. St#*#£*iHj4t3iI®5S±A&itA&g 0 

%&%%&#, (aiM^Ai change 

ChcckerMixinig£), «#»•!>. infllfcft*? 

wzm 

Library Reference ft Python in a Nutshell AI34 1 iteritems fj 

?S. 1^,241*18*1$ enumerate, isinstance ft hasattr ®38c„ 

6.13 

&i#: Alex Martelli 

&& 

<!#»**«« 

gmfag&jiTss;, Eg%mm&tTm0£WMMKts&. 

MX*# 

* python 4-, 

StttttfLTtt list 

def mungel(alist): 
alist.append(23) 
alist.extend(range(5)) 
alist.append(42) 
alist[4] * alist[3] 
alist.extend(range(2)) 

jtnS alist ( B JBff-t($, in append ft extend, BtJ&liW. iP_ _getitem_ _ 
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ffl_setitem_, alist[4] = alist[3]5*W), 

-^•##0 SlSCmungel^affi**^#^, JJf% mungel 

a.lRl±r», mungel WPSffl#. *fcS£, sE# 

* ftizmm sr st. 

fi^rnf&^fiaijrail. fg& alist >(**£ append 
fi^T extend , mungel «m*» alist. & 

MJfc*. 

2/7®Kf&«> “gp#g&" ttfiB. *—NBS«ft* alist “ft 

#/§&” (Look Before You Leap, LBYL) {H 

LBYL^r>h*f>wttiB, *ffl«w^asfcs»s?nii: 

def munge2(alist): 

if type (alist) is list: * 

mungel(alist) 

else: raise TypeError, "expected list, got %s" % type(alist) 

*, fcfciP alist njffift list M**. isinslance *«J« 

def munge3(alist): 

if isinstance(alist, list): 
mungel(alist) 

else: raise TypeError, "expected list, got %s" % type(alist) 

*a. a alist list munge3 05«&£JR. 

Python S$5*«;*7*: ttJn, 

munge3^iH-^ Python 2.4 ^Mcollections.dequeW^I^J. , 0 

dequeffiJEL*eiMreMM$i*»mungel, IfBWUf. 

deque mungel munge3 M. 

KVA, SP{g^f isinstance Mtt&OTftftftftft. 

-'t-W.ttffiJTttk&ffimmtti LBYL, 

def munge4(alist): 

# *£££»£•**«.*, 
append - alist.append 
extend = alist.extend 

try: alist[0] - alist[0] 

except IndexError: pass # $$ alist 

# 44Uf**IMr#**4T 

append(23) 
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extend(range(5)) 
append(42) 
alist[4] = alist(3] 
extend(range(2)) 


Python 

W3Wfe»fT*^St, fctt5fe*7£*« 

£& (polymorphism, ^AM#-*** “flL#^4fe") Jlf<Kl 

**.&«&#* T>i±, 

t, At#AJr-r-A 

4! (**)****, •(a*^ii^^i&T>jL-fib. 

**^-#**1 ***.*, <Mt#*«*#**.#***. f^WW^^T: 

Python U-fil^EW—#«£«—•f- 

**.-£***<*(+* JJLT, <SUH»Jt€^i4-«^4t^.iaK^ , e«l7. 

Python .Mbl# Ati (l^4Nlt^--^#*'J^^iC.^*']ii*l’#-l±), BA'fcfflX* 

*/>.**. tex-HCx-ft. 


« Python “«»*e*«A*tfc*ftWliJiflF'^SS 

(eafp): *nsae*tta7#*?, mbSM# 

«*##. “IMMI 

a*, 

tm mungel, ISS^m'S-'N? append 

extend alist. &&#1#iJtT, alist append Mfflte&i £ B, & 

extend W±ffllttST#?S, alist ttl 1 —#*«*M*aWtt*. 

iSMssM. *m, sxzm-Mim 

mnutjmff, xftjEnt. *»*##. 

lbyl #m, mK&Mt&mmmmmimm? 
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»ft. ttwmmnmf&vm&m, at 

ft. «t3c*tsRtt«*. ajawitfctjg. tt«»«iaw»f^^^isriB 

ib) m&smmmtoti-vt&mM.. »*, 100% 

UvE%±‘&, ftWf, Sit, 

4fc#*IB«iEJ|jE»]|[^fcJM£, IffttAIB&ftitiL&J&aW^ttl&fta 

lbyl ^sig^jit eafp ^s^wt- 

*»«+. llffflijHft*«9lfiM-fiH4IB«*, tea 

\>xnnttLimm\mm, bp. aa»w*»«wn«[«**S3W6. stt *#t&ra 

m assert PBflB&i>Jfttttfl. IttP. BJI2U& munge4 ®MP assert 
callable (append) (ttlP» python ifr-*j»I 

±-0 SK-OO #«) assert, G&MttfnfflttSff (BPa*#igfft<fc«*) 

*»ft«aE6WMT. 

Language Reference fP Python in a Nutshell assert VfR-O fP-OO fft^?T#?6Sn)*Jrt?Fi 

Library Reference #1 Python in a Nutshell ?)?£§!(Ml*]??, jtftiic list. 

6.14 

&T&: Elmar Bschorer 

ft# 

4WfrMiSCBfl ! +WJM'36railB*^raW “«*" £HHS0*, MJ.«JlrtlWff»36r«& 

(flHi—«#»). & Python*. 

*[b)P<JSP: R»*2S* “#&" ItiP: 

class TraceNormal(object): 

• 

def startMessage(self): 

self.nstr = self.characters = 0 
def emitString(self, s): 


WIrJ»*IMS 
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self.nstr += 1 
self.characters += len(s) 
def endMessage(self) : 

print ' %d characters in %d strings' % (self .characters, self.nstr) 
class TraceChatty(object): 

• ■ 

def startMessage(self): 

self.msg = [ ] 

def emitString(self, s): 

self.msg.append(repr(s)) 
def endMessage(self) : 

print 'Message: ', ', '.join(self.msg) 
class TraceQuiet(object): 

def startMessage(self): pass 
def emitString(self, s): pass 
def endMessage(self): pass 
class Tracer(object): 

def __init__(self, state): self.state = state 
def setState(self, state): self.state - state 
def emitStrings(self, strings): 
self.state.startMessage( ) 

for s in strings: self.state.emitString (s) 
self.state.endMessage( ) 
if __name__ == '_ _main_ : 

t - Tracer(TraceNormal( )) 

t.emitStrings('some example strings here'.split( )) 

# 4ft iB: 21 characters in 4 strings 

t.setState(TraceQuiet( )) 

t.emitStrings('some example strings here'.split( )) 

# *4fttB 

t.setState(TraceChatty( )) 

t.emitStrings('some example strings here'.split( )) 

# 4ft iB: Message: 'some', 'example', 'strings', 'here' 


Wife 

2/. £ Python 

(*n2.i4 Wf*). 

in#- s^«wfT**a«Rie*. _ 

class, 

#rtt«att«sc2:n. 

python 
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MWStftlEWit, *t3j. W 

*, ^rai»tta^iinHMwraM»*#saw^ra»*»»*: 

TraceQuiet MW, <S^Sfc?CM TraceNonnal RffjLtt?, 
TraceChatty PHJf!lS#fWM^*f $?'JW. &SWtf 

*t*\ 

^awtbfwnw^fliww«, wte&*s?se«&itt !mw , 

“4fc§" XtJfc. 1STO* self ifttJE'h self ft*fc$££r&. tfcSa, 

=ff. Tracer._ _init_ 0(itJin^h»f WlU^-ffc^ self.lines = 0, M “#&” *fefc 

M endMessage Wj£M3££W.S J te&lTJSft/ def endMessage(self, tracer):. 

TraceQuiet M endMessage tracer •#&, i JC'ftfe 

P5^5)|S<j^U!aiJfl|^ieiP—tracer.lines += 1, SSS^WM^^.i.R^fb—ff . 

asst*, 

»»» 

JS, http://exciton.cs.rice.edu/JavaResources/DesignPattems/fiHftM l*J 

W, S^SSTJavaM. 


6.i5 gmx.mi&x. 

JUrgen Hermann 


_ _new_ : 

class Singleton(object): 

•■"" Python """ 

def _new_(els, *args, **kwargs): 

if ’_inst• not in vars(cls): 

cls._inst = super(Singleton, els)._new_(els, *args, 

**kwargs) 

return cls._inst 
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fcJSRWM. Singleton _new_ _ e ifi, 

(a**«aas*«) sttfts#* 

Singleton PK-M^«ltt^tt«ttdi3|E) 0 


ttifc 

Python “*«* (jAlE.Gamina 

Design Patterns: Elements of Reusable Object-Oriented Software, 

Addison-Wesley £h«g) e 0fi||*fl, 

HSifc, a«S5iS*«K^attifeR*®iS4i3-»: 0 

ja 6.16 Python 

if __name__ -= ’__main__’: 

class SingleSpam(Singleton): 

def __init__(self, s): self.s - s 
def __str__(self): return self.s 
si - SingleSpam(’spam’) 
print id(sl), si.spam( ) 
s2 - SingleSpam('eggs•) 
print id(s2), s2.spam( ) 

<w mnwm.§L 

8172684 spam 

8172684 spam 

s2 ffftii “egg- #«»t. -egg- «®#7— 

singleton & 

aw7#-**MWJii. ^aa«c«!7 


class Foo(Singleton): pass 
class Bar(Foo): pass 
f = Foo( ); b = Bar( ) 

print f is b, isinstance(f, Foo), isinstance(b, Foo) 

# False True True 

rm b {!«««&«& isinstance M*S*. ‘BAiMI Foo ft£M, 

isinstance OOP “IS-A” mi: 

8 - 2 rffi, b*aa«JBBar3|6*flKbM. f, 
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*&'hHM*MMRM, 3SB46.16 -Borgffifflffi, 

*-^H»WJWft36rS. 

6.16 t E. Gamma, R. Helm, R. Johnson, J. Vlissides #J Design Patterns: Elements of Reusable 
Object-Oriented Software (Addison-Wesley) „ 

6.16 m Borg«fflS*jaft “W «j£ 

Alex Martelli, Alex A. Naanou 

ft?*** 

class Borg(object): 

_shared_state - { } 

def __new„(cls, *a, **k) : 

obj - object_new„(cls, *a, **k) 
obj .__dict_ _ - els ,.shared_state 
return obj 

toflMfcE® T=?%#>_ _new_ _ Borg._ _ 

new_, object.^ _new_ _. to»*S#W3H^0llt6»fflS«^iSS, 

Borg «*«?**«**, 

_shared_state - { ) 

iliiaft “*«*«", Borg m*_shared_state Mtt. Bttft 

ffio ^;T “ffcSSJEtt”, Borg _new_cls._shared_state, MT'fi 

Borg._ shared_state 0 

Wife 

Borg 

TffiS-^ASJMBorgfflffi: 
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if __name__ ~= _main_ : 
class Example(Borg): 
name = None 

def __init__(self, name=None): 

if name is not None: self.name = name 
def __str__(self): return 'name->%s' % self.name 
a = Example('Lara') 

b = Example ( ) * ft a self.name 

print a, b 

c - Example ('John Malkovich') « il c self. name, 7 a&b 

print a, b, c 

b.name - 'Seven' « #J£b.name, Je]0j-ttL&7 a&c $) name 

print a, b, c 

name->Lara name->Lara 

name->John Malkovich name->John Malkovich name->John Malkovich 
name->Seven name->Seven name->Seven 

Example _init__ 

tarn. w 

_eq_ .hash. 

{$. Hitt, 

adict - { ) 

j - 0 

for i in a, b, c: 
adict(i| = j 
j - j ♦ 1 

for i in a, b, c: 

print i, adictfi) 

xmam-. 

name->Seven 0 
name->Seven 1 
name->Seven 2 

Example Borg _eq_ . 

hash 

class Borg(object): 

_shared_state = { } 

def __new__(cls, *a, **k): 

obj = super(Borg / els)_new__(els, *a, **k) 
obj•_ _dict_ _ = els._shared_state 
return obj 

def_hash_ (self) : return 9 # ft### 
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def_eq_(self, other) : 

try: return self .__dict._ _ is other .__dict__ 
except AttributeError: return False 

Borg®*, 

name->Seven 2 
name->Seven 2 
name->Seven 2 

iS Borg, 

Boig®*^ (Borgdesign 

nonpattem) Python 

Borg 

phaksmi-* python &&, 


class froober(object): 

def __init__(self): 
etc, etc 
froober - froober( ) 

me Hsus, a« froober ma-eaBrnttBi-^w. “froober- e&®s 

*f9Mg»T*«, »JA&PTBAiWffl froober.,_class__(), fi*fijh»l 

ASMsma* %&fate&{ss*!mMmm±t££p 
«**»«, A^*AttHsfra*a*. 

&»r. tUB'earr, 

Borg, fc'MRtiUJlT, 

(«miB 6.i5 ur*nia> atta^T#®*******#-^**. mm 
raw*rm*5«r^w##isi*. m 

Monostate. *««—*3, &&&&&&$&% “Highlander”, H**«*«t—W. 

-ft Python^, Monostate, fi Borg &#&&#&*& W. 
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Borg ,_dia_ Borg tfEfcM. _new 

_dict sc*. xt— 

®iH David Ascher 

I s Borg. BorgtfeifrRfl&i&ftJfigSft, H«AnJntt«t^f*£ 

w*r«mw*« j)-. 

——. J5£f$SH7i’i'1'i£flS## http://www.aleax.it/5ep.html. 

Robert Martin 7 #• #9 W Monostate ^f — ISfSflflftlSCg:, if## http://www. 
objectmentor.com/resources/articles/SingletonAndMonostate.pdf. i#tt Martin 

HaiW^T Monostate itnc++#java, ffi& 

fiMliJWE Python WBoig^lPm^T. tt( ID, Martin fcijfc, Monostate MJfS—'f'iSM 
WSaSS Monostate Monostate ^", <0^ Borg, jffi 

Borg W— 

4 Boig , __getattr__flJ__setattr__t$**-S^5lc»#a. fcjtt, ?W*fe<M9 

HWftNIg, ..diet JSttW. Python **&ifflfl!__setattr__ 0 

Borg _dict. Blit, £ Borg 

®&£A__slots _\>MK,1tto#&Rn-&Git&KSL, Si^&m MK^ft 

^*«W*«i+W, ® Borg MB., list 

sH diet *4, (frfcj Borg e«l##6. finm® 6.5 DrflpR (ft 

“DeleBorg”, &#nm£ http://www.aleax.it/5ep.html SUJftMX*.) 

(itflmW+ajfrXWFIMl). flKfeffiftltttifi. 

ft(Hfl>[®Bg»SJ, Borg Monostate *—£««. *£t. 

Monostate >8—M Borg fif'l'. Borg, Python ($ Monostate 

Afliwaa:#*. fttmx« B 0rg python 

+ SC Monostate. 

. Afn&fiffi Borg 

filMH*-inttHlSIM, ££«£ftSttt*|6|-?g*-ig. 

WStPOBW^ra. 

(divide and conquer), 
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(unite and suffer)*, 

M£$m 

6.5 6.15 ^ i Alex Martelli fltfj Five Easy Pieces: Simple Python Non-Patterns —, # 

M http://www.aleax.it/5ep.html 

6.17 Null 

Dinu C. Gherman. Holger Krekel 

maxm 

—wntitwft* “&fift-4.&8wr w^mwsNone, fl*f]z?rw3ex—'h*. s 
*{&#*«, MB.***#: 

class Null(object): 

""" Null*t*&*fll*r*ifc " """ 

» <*±**T*tA#. 

def _new_(els, *args, **kwargs): 

if '_inst' not in vars(cls): 

cls._inst ** type._new_(els, *args, **kwargs) 

return cls._inst 

def __init__(self, *args, **kwargs): pass 

def _call_(self, *args, **kwargs): return self 

def _repr_(self): return "Null( )" 

def __nonzero__(self): return False 
def ___getattr__(self, name): return self 

def _setattr_(self, name, value): return self 

def __delattr__(self, name): return self 


Wife 

Null None. 

None, 

Null (## B. Woolf ,Pattern Languages 

of Programming 'f W “The Null Object Pattern” [PLoP 96, 1996 ^ 9 M ].) 

♦ISr+tt Nun *fefc70r*rMtt* 

(sS#:*f«, Python **£«•«*, 
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HOTML _getattr_ _) Null £f&J (BP self- 

-f-m&w). tkta, 


def compute(x # y): 
try: 

lots of computation here to return some appropriate object 
except SomeError: 
return None 

for x in xs: 

for y in ys: 

obj - compute(x, y) 
if obj is not None: 

obj.somemethod(y, x) 

def compute(x, y): 
try: 

lots of computation here to return some appropriate object 
except SomeError: 

return Null( ) 


for x in xs: 

for y in ys: 

compute(x, y).somemethod(y, x) 

compute Null l!|l 

log = err = Null( ) 
if verbose: 

log » open('/tmp/log', 'w') 
err * open('/tmp/err', 'w') 
log.write('blabla') 
err.write('blabla error') 

fin if verbose: AMmstt*. t. 

log.write(‘bla’), ^gfi#3 ItA ffi W ^ 2f S , fin if log is not None: 

log.write('bla’). 

Python 

_ ..getattr._*?£ (slot)). Null «**(£# 

Zfta^SSflsflSrtrstlTMtt. am**, 

*MNuii. Null mw, aS3£S*teiSft. finJU&tf 
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M.Null*£#r*) #*0H££ft£a. ttftl, 


class SeqNull(Null): 

def _len_(self): return 0 

def _iter_(self): return iter(( )) 

def __getitem__(self, i): return self 
def __delitem__(self, i): return self 
def _setitem_(self, i, v): return self 

Null Python None 

w&i nuii*# nuii a# 

#R**5F.&M null ft (ttftl None) EfrTF*. Null 
Null JtffcMfltJMnT. 

nw®i*TftiM5rer*tt. 

• Nun xtft n . 

. nuh (w(i*®**«»**■ 

aasff^^Mfcrii, jEjnjjmjiiiiawsiM*), 

. nuh 

Null $n$-'hi§»iM0None, 

None 

km5I*-'N*w##*h«i. 5n*isniffieiWffl#^^Mia^»6<j nuu, 

»£4n* f SfffeffiSIttflMttt 

ftftta&KaiB*. Null &{'}*$*'!" A 

a^a+ra**!*^* 

£, min#ftte*8fc&W#7c»iit, Null «*wraHffl#&R^S«/I'WIS|fi. 

©jEfcmittM. nuh, 

*M«2h 

2^*jj?»Nidl3ettJ8T “*«’ (J8.6.15U) »-+«*«£{*, 

fl9*a««T Null , a®«*« 
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B. Woolf, Pattern Languages of Programming 4 s W “The Null Object Pattern” (PLoP96, 
1996 ^ 9 M ) i http://www.cs.wustl.edu/^schmidt/PLoP-96/woolfl.ps.gZi 6.15 ^f 0 


6.18 ffl 

Peter Otten, Gary Robinson* Henry Crutcher. Paul Moore* Peter Schwalm* HolgerKrekel 

t&f&$.U sclf.something = something ftfjUSdlilH']. 


hi * * w a- »*= 

def attributesFromDict(d): 
self - d.pop('self') 
for n, v in d.iteritems( ): 
setattr(self, n, v) 

def __init__(self, foo, bar, baz, boom-1, bang-2): 
self.foo = foo 
self.bar - bar 
self.baz - baz 
self.boom = boom 
self.bang - bang 

def __init__(self, foo, bar, baz, boom-1, bang= 2 ): 
attributesFromDict(locals( )) 


Wife 

*U*_ locals igUlftj diet R-fe^Ttfc 

_imt_ 

attributesFromDict “self” 
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def_init_(self, foo, bar, baz, boom=l, bang=2): 

self._diet_.update(locals( )) 

del self.self 

SR self._diet_(ilil update A?£), (property) fU|G 

5£tt (descriptor), setattr, 

G&irwma 

attributesFromDict (£ffl _init_ _A«, 

attributesFromDict 36SfeK^¥*MWft»»_ 
_init_ _init_ .MMftJMEft. ftlftttttlltt A—J«rt4irMtfi 

def attributesFromArguments(d): 
self - d.pop(’self') 

codeObject » self._init_. im_func.func_code 

argumentNames - codeObject.co.varnames[1:codeObject.co_argcount) 
for n in argumentNames: 

setattr(self, n, d(nj) 

3fiil2£JR_ _init_ attributesFromArguments B§3fe#tH£.R£I:af$jSt£&_ 

_init_ . Hift'tfctKL _init_ -A'S/S attributesFromArguments(locals()), 

attributesFromDict(locals()), , "I A 

Kmxfcxm 

attributesFromArguments 16 SlS'f'3£$F_ _init_ , BP**kw„ 

a«BrBiUiagiAH^ttrtflr*«»tt3a**itw wt6*. 

nam#to£a&&iriB 

inspect «£, attributes 

FromArguments tfq&'li 0 ifiiSflfiffl inspect.gctargspec(setf., _init_ _), 

self., _init_ Jg5&g:**kw insepect. 

getargspec 6.19 flH'dtt Python W: 

Library Reference fC Python in a Nutshell X-tS't 3 locals, IHS diet fW AS;, 

ft**AS;_ _init_ _BU*rt4jfS* (fi» inspect &%) 

6.19 

Alex Martelli 
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is python xx&wmmakirm . 

rt&w super £«&>N£*«W*Xflr* (*D*0ftrttj8$A!) 
_ Jnit__ftj£fft$ffl'(yMftS'ffi#j super): 

class NewStyleOnly(A, B, C): 

def_init_(self) : 

supor(NewStyleOnly, self)._init_( ) 

initialization specific to subclass NewStyleOnly 


Wife 

^m#ftRS£T«ffiXtT:gfi&* Python 
m (It&sXra&M.object*£). ft£rR1&3l§fti>® 

a«, *a. 

Hilt, TW#**ffWitifc£fcfc««Ara 

RPl^*tt#£WSrt*Bft super. 

♦waysnua. —#jjf*w**#i«*»fw»3is?i s B.« 

super. ft4tt«Mmtt£ffSMfc££ 

£—ap#'e*5ii8W__init__, «««#». 

class LookBeforeYouLeap(X, Y, Z): 
def __init__(self): 

for base in self__class__._ _bases_ _: 
if hasattr(base, '__init__'): 
base.__init__(self) 

initialization specific to subclass LookBeforeYouLeap 

s3c#r 

«JRtt.«3&fe. super ftRitfflft 

**«5SIH68UE«IM^rS«ffl super. 5E5*«iWffliH»2f«ftlPi* 

ss^ftftft. *a. »^wifWMMMMr_jnit_jsra. -einffis object m 

object ^)5CT_init_(IHMf-****. Sift, 0ftFW®rH. 

ft LookBeforeYouLeap LBYL _ 
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LBYL superSnTffiS-t‘flffflfjR: 

class Basel(object): 
def met(self): 

print 'met in Basel' 
class Deri(Basel): 

def met(self): 

s = super(Deri, self) 
if hasattr(s, 'met'): 
s.met( ) 

print 'met in Deri' 
class Base2(object): 
pass 

class Der2(Base2): 
def met(self): 

s - super(Der2, self) 
if hasattr(s, 'met'): 
s.met( ) 

print 'met in Der2' 

Deri( ).met( ) 

Der2( ).met( ) 


met in Basel 
met in Deri 
met in Der2 

met &*£ Deri (g£g Basel, g£# met #») ft Der2 

(g**Base2, 

super LBYL 

*f*t, /are: 

^aLBYLtt*ZS»*^±*«: met, 

iWffl 

inspect getargspec 

mm)-. 

import inspect 
class Der(A, B, C, D): 
def met(self): 

s = super(Der, self) 

# K*AA**«Xrtft. None 
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m = getattr(s, 'met 1 , None) 
try: 

args, varargs, varkw, defaults = inspect.getargspec(m) 
except TypeError: 

# m 
pass 
else: 

if len(defaults) «* len(args): 

# *«/, 
m( ) 

print 'met in Der' 

inspect.getargspec t TypeError 

try/except 

except pass *T«Kfcft». ftffltf 

hasattr aff«*XflS, getattr “met" lift. 

Sift, “met” m None, 

ffl None inspect.getargspec W4S3&, IH]#£3IS: TypeError ##- jX#®PJT— 

tU%{£ try inspect.getargspec TypeError ##, 

S*£«»!IWt else ?*J. 

Stllft inspect.getargspec TypeError, ^#WE3'i‘' : ?J9!W 70*11. ffeffj 

&SM, Itflfebttft args, 

BUI defaults, -* m ffl. fgS&, m #6M* 

m. Sift, ililtfcS? args ?!|*fp defaults 

StSTBMHfi! m„ 

*<fc**«*i*«'IIB*, Python *. 

E£3S*4 

Library Reference ftl Python in a Nutshell 4 1 T P*9 3* ® $&. super, getattr ^0 inspect 

wxe. 

6.20 

Paul McNett. Alex Martelli 

super 
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Mttm 

mixing, Rmmfe: 

import inspect 

class SuperMixin(object): 

def super(els, *args, **kwargs): 

frame = inspect.currentframe( 1 ) 
self = frame.f_locals['self') 
methodName =• f rame. f_code. co_name 

method - getattr(super(els, self), methodName, None) 
if inspect.ismethod(method): 

return method(*args, **kwargs) 
super - classmethod(super) 

SuperMixin 'HS % super £ els 

D Hf& somename ftfj jTi£ 4 1 iBi cIs.supei^argsJ^TSftfflffl super(cls, self).somename 
(args). MU, (Method Resolution Order, MRO) 4>, £ els £2. 

somename «;**, 

Wife 

if _ _name__ — _main__': 

class TestBase(list, SuperMixin): 

# 7£&: myMethod 
pass 

class MyTestl(TestBase): 
def myMethod(self): 

print "in MyTestl" 

MyTestl.super( ) 
class MyTest2(TestBase): 
def myMethod(self): 

print "in MyTest2" 

MyTest2.super( ) 
class MyTest(MyTestl, MyTest2): 
def myMethod(self): 
print "in MyTest" 

MyTest.super( ) 

MyTest( ).myMethod( ) 

# 

# in MyTest 

# in MyTestl 

# in MyTest2 

python “Sfixur xm^ikAWi 
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Python 5ttTfr 

«yB*w»*w--Hi£jAtt*, ameURteKAiHK-# -» 
ft" w*s»U0a*»f;a, iiB.aa*±3a$£aij*, afiaBa^rtaw super. 

fRttf&w*w&* cis +#—a^^raaif5t^a s awft#ajg#*TW 
Xft*#E»a#SWRl«3firtt. ««-«*. 

def somename(self, *args): 

...some preliminary task... 

return super(cls, self). somename (*args) 

a^HKaWW-t-^l'B*: fcfcaw#. somename. inIMfc 

a«ds»*ffta«a»wF-fi f 

SlttlllWT: 

def somename(self, *args): 

...some preliminary task... 
try: 

super_method = super(cls, self).somename 
except AttributeError: 
return None 

else: 

return super_method(*args) 

mixin m SuperMixin R® els SSsElB] 

SuperMixin *& 

def somename(self, *args): 

...some preliminary task... 
return els.super(*args) 

Supe r Mixin.s U pe r f»|| ; f-^«attrt4lr*«JRselfJ(taPia*-«W«9 s , H& 

super* geiattr*««ljti38JM6, 

Python inspect #3S 

fwiniw*. 

M£&*4 

Library Reference ftl Python in a Nutshell super, MRO, F*) 

j$Mgetattr. ««#«# inspect ftfrg, 20.12 

super 
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mumm 


3IS 

Aaron Watters, 

tft#±W=#A: 

fi_R*ra#i+*#igff» 5c*s^wsp«'fi*fq»A'ffc»igm5Ei:wg^. mttfiift, 

&3JaTJl*0r*Mtt-|Ml88. 

&. sSc«-^W^*gcW®r?o JW 

jjf*wft*aoB+W3§w | »w-s»x»ib 


20 80 Fortran M, 

fnffflMSrA. fl'Bffl^«*A-#^Xttg«#St*3K3iaj4«M)-aiiBM. ®I, M. 

&f?P5MW 

##3f»«SL. IlfAKlKVAStti^HAEftMftn^fl. 

tfe. &MBftK*aiM&2rliia<l£JR 

»«***. 3E*sa^a. 


m%, *w«sfaiiua:»jfiAq!T 

a«i 

M i4 Relational Model of D 

l i 

Model of Data for Large Sh 



(tfcin 




Sr 



AXt 

mAe*±fi5fcJgX-^i&X, gp E.F. Codd ft 
Shared Data Banks" „ (E.F. Codd, "/I Relational 
nks," Communications of the ACM, 13, no. 6 (1970), 
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pp. 377-87, http://www.acm.org/classics/nov95/toc.html) 

fitein- (ttnEKSttg# 1 ) 

cobol ®fwa**-^aw. sql mtt&fcnaimT), 

W±*tg#t COBOL SB. SQL £S*Hf{sJSStt3S@i§W 

~Wf^, ST SQL MXmM&XEg&teTi&'Mg 

«. *s±, **a«*j¥tt*;i¥X0r* 

S. BAMIM+Jt&ffi-IBM, Microsoft IAS. Oracle, 

*«. tfc$nsAP*qpeo P iesoft, 

-MW. £S£ft«#A67«ril!i*tMh. 

Open Database Connectivity (ODBC) famXST SQL 

ttafflw«8APi.awttnigifett8ff«^jaaa*#«:«i!>*awi»aT»^n«i 

»«J£3l**T£it. mTMT. -T Python Microsoft Jet 

(Microsoft Jet {Bfg^A^^ifeJC'E^fiKT “Microsoft Access database". 

Access & Microsoft ffl Jet j«j 

SJ54SS, sivJAWaUk Microsoft WWttTtt.) ff*JgBBS*. 

ffl. -as^tas^, Aff (*£) eiHri^AttSASSiMB#. 

ibm AMtfLtM DB2 ftlgifjgjH. 

itus£#xsjfti+i*. 'ef]KafrttJsxB«#affz«Kxt*njrA. 

*a, wffi&xsft*¥§(*. 

mim-sij-AmmmiifMi&ft' &m, 

j*mkvk=Mw*xt*. (blob) #a», M.m< 

*#»»CA^**+. iftiijam, S2X«»t,', IW±*;tt*-'NtD*1®SW* 

* Python tit#*, 3$*AMg£S Gadfly, 

http://gadfly.sourceforge.net/, —-^tSK-'J' I 5M SQL SSL 

ifp«. -esAffttom. (n/ft'extftmitrx 

SQL 31*. Gadfly 

Gadfly (Bfcfc«**fiMl). (B AtMlffl? 
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SQL tMn MySQL. Microsoft Access. Oracle. 

Sybase. Microsoft SQL Server. SQLite, ODBC(Gadfly 

Python jfi$cT—Python DB Application Programming 
Interface (Py-DBAPI), Greg Stein &i+W. API 

Py-DBAPI $H Oracle ft 

ODBC. 

jpm^iaHs^fiwaTSE*. python 

/wa*M«s, m&Anm&qwMmmkxi*. 2 

marshal Python %$>. 

W marshal 

«. M pickle WcPickle«ft!ilJAi¥#f*-«ltt^, «]£$. *»iwra (circular 
structures) „ cPickle C , 0?M'&NflUCIRtt. <105*81*^ 

marshal. , {gffl XML 

SWWBft*^WiWa# Python «t*M^XMLj|Wf»4*«*fc). 

* I2*#fl-»XML -fi'EEii^-SPSRffl^A-*, 

/WMMHBBUt XML SQL &Jg&, 

S*S marshal *1 pickle Mfrmmm 

utmm&K&i&mm. &»*#«£#. »!&»**»*. a*x&«tS7tM0 

fcfc$n z-object 

Database (ZODB), ## http://zope.Org/Products/ZODB3.2, 

jurTafiaa^aaaajistt^MA. «»«. a 

«W: 

text - """ Indeed, it has been said that democracy is the worst form of 
government, except for all those others that have been tried 
from time to time. """ 
import string 

for a, b in [("democracy”, "SQL"), ("government", "database")): 

text = string.replace(text, a, b) 
print text 


7.1 marshal 

& ift: Luther B1 i ssett 
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&£■ 

Python *t* (ttlnwm. ytm, 

m&jtm 

python (ffiB4*Ras3*-# python j&a, 

a»««»iBMis»flFifcn.^nw^), spa, «j£jsn«idR«iXMi)9yiis«M 

«* (WWttWfc#?**. marshal 

«*. «« data Python &T: 

data- (12:'twelve', 'feep’:list('ciao'), 1.23:4+5j, (1,2,3):u'wer') 

BTI^WfllttWa*# data : 

import marshal 

bytes - marshal.dumps(data) 

m&wm bytesscfjtt^nk*- (tt®iaaw»fta. ^ir/jhbjw^blob. $ 

ttssrft. 

redata - marshal.loads(bytes) 

*n*#«#ift»ig2|AfilfiXtt (tt**8Ciait«5rSCiT?FM. 

AHffl«SC). m marshal dump S3 ft. tWMM-li!Hllll! ! ll 


ouf - openCdatafile.dat', 'wb') 
marshal.dump(data, ouf) 
marshal.dump('some string', ouf) 
marshal.dump(range(19), ouf) 
ouf.close( ) 

dataf.le.dat 

inf - openCdatafile.dat', 'rb') 
a » marshal.load(inf) 
b - marshal.load(inf) 
c = marshal.load(inf) 
inf.close( ) 

ttifc 

python (w#*:®* 

mm-., mmmfe*, ft*a&n&{$ia. 

fim. marshal Python 

A£ft. marshal (ft®-'?*. fll*. jcffl. 8U* 
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ffi marshal # ^F«uE^F|WJW Python Biftifiil 

marshal Python marshal 

Python, *t#tt£4M&5Wyft 

Python ¥*m. 

marshal «J dumps Python *ag»»#i60-^^Ur«.1^W#^15r 

loads 3ft, Earn-*- Python ftiggitt, (=) Jglftig 

-ttMtttt*##*!], ^dumpfq 

loadiUM^R. i*r &**#«*, isara«Htia^iy«i. 

load 

(toftM/fti*, **ffl*R«python *frJR^tt«l« , BiE#I^). 

S«*#ft*#A:fcf l W. marshal (Hi dump '£ft36i»Ph#«: {fc 

Hi^fTJF a* marshal 

dump 

dump, ^aw-**:##*: rwva, to 

«tf, ?rW#Xff s ^*#»ttAmarshal.load?faffl3:, 

»«»»«**, load load ft&Hftft- 

tttt. fitoftSBITHifcHft#. (If&tSP.. dump ft load Pfg^ra-^Python *ff 

JK*TjE#Ifls.> 

WJ<fc" marshal £S*fi®35 

-ftPBi&J, to*«WtmiHMrtff##*. inai*al 

M£$*4 

7.2 cPickle-marshal Library Reference ft Python in a Nutshell 

?BMIK marshal WX0. 

7.2 pickle ft cPickle Wkm ««:»* 

&i#: Luther Blissett 

«!«a*#nra**wa*ff?!Hkfp*a python 
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Python 


Python Python J£ 

jrftM: cPickle && (pickle WMk%±m Python %Tm , cPickle, 

flraiis'eik««. cPidde ffl, *&£****#«**). 

iSSftW: 


data = (12:’twelve’, •feep’:list(’ciao’), 1.23:4+5j, (1,2,3):u’wer’| 

*T8U* data : 

import cPickle 

text * cPickle.dumps(data) 

bytes = cPickle.dumps(data, 2) 

«IBM* text ft bytes &JRXJB2fT#ft*b9 (tfc». ft* BLOB 

iE 7.10 ft, 7.11 7.12 ft), RmtifaW textft bytes *tT 

bytes MW, SH 1 text MW, &i£«uEW 

W£*SSfc*«»$, ifcifcffl 

Python, ftlPhTl^SffftatllSPSftJg: 

redatal - cPickle.loads(text) 
redata2 = cPickle.loads(bytes) 

tfc&ft&Jftft. 

iff cPickle.loads KjfcW dumps TXAfllsS; W*—£# 

Python K6A&JS0 Az3ttM&£ (DULB-XK). loads BTBUSattXXttWrt# 

s mm. 

w wtmmm cPickle m dump ax. 

ouf - open('datafile.txt', ’w') 
cPickle.dump(data, ouf) 
cPickle.dump('some string', ouf) 
cPickle.dump(range(19), ouf) 
ouf.closet ) 

-mMM&mm, awrewn datafiie.«t *vmm 

«M*« 

inf = openCdatafile.txt') 


278 


*7* 




a = cPickle.load(inf) 
b = cPickle.load(inf) 
c = cPickle.load(inf) 
inf.close( ) 

cPickle.dump 2 cPickle.dump 1^3 

ttife 

Python (tfcftl. 

£, sSc#aaN^f$ii) PlAAU!(nib99t»rttttlHi. SWWsSSflfcffl cPickle 
flltt. *e^r—'H'fc Python "H«t pickle (cPickle C #5^1# Python tT 

m), immmwmzT, R^fttaw cackle tt*RT*-i£tt%jSttJS , e otto. # 

python 

HXJftltt Python ««##?*). pickle WHfe^, »*TeA#X#ife 

* cPickle: 

cPickle £#*fc*£»l$S**Clg£S (»^*. yj*. Tcffl. 3&7. PAS'S 

(cPikle 3®ffcSH2/ft7fWj Python 

cPickie Ata?n»««iwany. 

cPickle tfciETft*!®] Python tfefiMETXtTWfitrtWlit^SStt 

MIUM£. RPttfltfHKTffcM Python £frJR. aa cPickle PA 

cPickle w dumps Python 

2 tftft dumps dumps «6H—^rV«l»: 

*TeA» loads ftWHSHI-'h Python ft 

Stttt. (=) JKftttft*. ft dumps#! loads WB^IS], "TPAPAtt*# 

##?&. loads »ttaiEfliattJR (BP{£fiftA[B| 

(W2.3) ft Python &S 

tftig. 1 flsfc*-***: 2 

ftt##7 te £ft***iS'J'. fia^i«reA**)R*fP**rM python. SMPAMft Python 
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cPickie m dump mstt 

a*-^**#xt*. SP*x#*«=ji*«r 
A^JU^JTWW, flS*S«iAfr5t (£***), BraiC2ff*tfl9»=^#«, 0J 

(«js i 

$, a# 3 ia^tt, s^wsishme^, ssw 2.3 m python 

fSUW&R). dump dumps ftiddftJ 1 . ilildump, ^l&SEfTJL/NSiffl ■ 

anima, toa^M-fc*. mat. to 

KB-MW® cPickle.load Bt, TOMtttte*** 
», MIoadWiSBffi, tttt loads Wig 

nm-#, 

»$e:gffiT*tei5WWff-i6«w “ifnit” xt^awffanfcfn 

BU*Wflitt*hfc»*/K pickleSW. ttWttJWLWrt# 
■■TffiSBtt-WPB®]. to#»Mit*m»rt?¥*#A. pickle ftieK+^fiaWPRJWW. 

sE£iS*4 

7.2 trftl 7.4 Hr, Library Reference ft /^Ao* in a Nutshell +cPickle MX0. 


7.3 £ Pickling WWteffiTi 

Bill McNeill. Andrew Dalke 

ft£ 

4fc»W-ftE*flWa* pickle —«W Python 5tffc. 

#*^«^cPickie*gzi P ii«TH)ffl5W?6i6.4j?K*waaw#s# , e<n«i#ie* 

BP«J : 

import cPickle, gzip 

def save(filename, ‘objects): 

••• ifttfft*# 1 ” 

fil - gzip.open(filename, 'wb') 

for obj in objects: cPickle.dump(obj, fil, proto=2) 

fil.close( ) 

def load(filename): 

■•• ••• 

fil = gzip.open(filename, *rb') 
while True: 
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try: yield cPickle.load(fil) 
except EOFError: break 
fil.close( ) 


Wife 

cPickie2# python 

feX£filtoXftVhuIVkm£mm. tt 'M. Linux box *, open 

('/usr/dict/share/words').readlines( ) 45 000 0 £t3S 

lkt?mr£.MM&XWm 972KB, MR* 716KB. fcjf, gzip 

wtwst2, *mfttear*0rw. rsittixftRii 268KB, 

•Itas, toiX o , BHtttJB gzip fPtfriSt o 

&£|H], 252KB. *&. 268 «3 252 2.|B]6<J^S ; t*^W.t^, 

AXftM, Miy.cPickle.loadfig^»tii'efr@*fflW»a. W 

read cPickle.load &-^8= 

—^eofe™##. 

3K4*. cPickle.load itgT-'MfeldtS, for PttffiWtfft 

JFJJf^WXrtl. §E#, &nI^ffl^fPiTlist(]oad(‘someflle.gz , ))iat¥W 

M£»*4 

Library Reference gzip fO cPickle 

7.4 cPickle m®: 

Luther Blissett 

famma cPickie 

cPickie*•«£**«*»*#. ttip, T®as««#± 
iHfiWIflsflMMJ. 

import cPickle 

class ForExample(object): 
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def __init__(self, *stuff): 
self.stuff - stuff 
anlnstance = ForExample('one•, 2, 3) 
saved = cPickle.dumps(anlnstance) 
reloaded = cPickle.loads(saved) 
assert anlnstance.stuff == reloaded.stuff 

anotherlnstance = ForExample(1, 2, open('three', 'w')) 
wontWork = cPickle.dumps(anotherlnstance) 

— -f* TypeError: “can’t pickle file objects”##, 
anotherlnstance JEXftXMU&XiWB pickle 

pickle 

BM. ttfWWf-4, 

class PrettyClever(object): 

def „init__(self, *stuff): 

self.stuff - stuff 
def __getstate__(self): 
def normalize(x): 

if isinstance(x, file): 

return 1, (x.name, x.mode, x.tell( )) 
return 0 , x 

return I normalize(x) for x in self.stuff ) 
def __setstate__(self, stuff): 
def reconstruct(x): 
if x[0] == 0: 

return x[ 1 ] 

name, mode, offs - x[l) 
openfile * open(name, mode) 
openfile.seek(offs) 
return openfile 

self.stuff =» tuple ([reconstruct (x) for x in stuff)) 

_getstate_ _setstate^ KW* 

P icki e & 

mmm. pickie 

im 

cPickie 

¥). Hitt, 
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imMrj**»B. ttin, list 

cPickie[ii#^Abas^^*.T«*__siots__ mat 

*a*®£*«»+£*W*«»j|fc6. _dict_ _+) 

M*«. XfafnMSfflMW, cPiddeW«ltU.36rSCa#lltRri^iliE«*T. 

pickle 

(ffl-a«fja, cPicktejRu.^#jss*tt*^9i^*«as).« 
a»ST—■e-Mr—^flrewiffwaiaiM stuff, stuff 
wro tkmt&ixmm. *Tft»£+«a, «?w^p>^jsc^**-s__getstate__ 0 

JP*#WWJkW#JgA*ttljJfcTJlfc^ra. cPickie 6Jtf4*W*HMMi , e, M^FfilLgSiJ 
»*»__dict__+tt*H* (®#__siots__^, 

JE#'IW5tT, getstate #r>ffi,^Jg.!><!._ setstate jJjfc, Wtl&ffl 

__getstate pickle itaKKjXtft, PAS® pickle 4tS 

a«. %wsm}& pickieBrenti*. _ 0 

_ getstate, _i£[g] J-^J^. («tt 

self.stuff), 

Jfcttfc-'HmWlfcf* (SB. a*frft&^fl6£*MJ£#?£». 

cPickk a«B*«a-T. <&*« 
fnMEffijftftT, «OTw*«»flBW*tfiiMrxfis). sati^a pfcue aw?** 

fr«A*«IW. cPickie _setstate_ _, _ _setstate_ JBtFJitt* 

W reconstruct g»iE?|ife«:a§-5«t^gi, self.stuff. JttTPS&jEfSWjar 

pickle 2W®3t:AW-%M%&, R£ttWBft£7ntt 

ffiJRWWrBcjti£T, nJPAM^^C__getstate, _, rfn^f^JJC, _setstate, _: _ _getstate_ _{& 
MiSB-'M?#, BS*f]i£fT& pickle _ 

*«£Afc, fi «IlsA{£ ffl__getstate__, fc**:*®. ffl'EWBW^Jft*TflH¥«j6, 

ftafttsar, ffis«A__gBt«we__3iofiB-^^ E *. fe** 
B«l_.dict__W^«r*ttW-'h : ?B (JSL4.13 nr, 

«fn. 

RfcT pickling 3£f|, _getstate_ _ (PASifi#tfe^^J«CM_ _setstate . _) 

gMAitk&it: _co Py _ _ul _ 
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deepcopy_, , fi#*8*WiftaS#J3. 

®^_getstate__igine<i^ssigjia«sg*dw, w&m^xtmm&wmAPiT, * 

Jcifc&MiiSRikiltj pickling ft unpickling EIJHft._getstate_ft_ 

sctstate_ _, pickle a«ttS«SW, _init_ . 

_init_ _#$&|Eftft£0|. #njf|£ 
MJI/E-.SC—'_getinitargs_ _, _getstate _. cPickle 

txm, &*£r«Awag*, piC kie 

ttaWTCffl, cPickleffljlfc7ufflW^Jl^^__init_^6<)#»^i^ffl2. 0 _ getinitargs_ _, 
M$L_getstate__ft_ _setstate__, 7S#J. 

Library Reference pickle ft copyreg pickling 

ftunpickiing wan?, s£2&«7tt¥tt«&ttHxg. 

ffft unpickle (tt*. S'ja^fK-Python ?£ 

a«v«) *&. rs 

SIWSA^WSittf-li (*nJMIfc£*r$£ttHH t jp® 

ffl pickle). 

7.2 Ti I Library Reference ft Python in a Nutshell + cPickle WJI3. 

7.5 Pickling ««£#& 

& Peter Cogolo 

ft£ 

«* pickie 

pickle ttJIW. 

««4S^r»Tttxt#l. 

import cPickle 
class Greeter(object) : 

def_init_(self, name) : 

self.name =» name 
def greet(self): 

print 'hello', self.name 
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class Repeater(object): 

def_init_(self, greeter): 

self.greeter = greeter 
def greet(self): 

self.greeter( ) 
self.greeter( ) 

r = Repeater(Greeter('world').greet) 

r greeter 

MM r W pickel 4fcJi: 

s = cPickle.dumps(r) 

M-i-. cPickle.dumps TypeError 

Repeater Wfttftf-'MsmW 

pidd e stmMMmijtiitomm. voa-. 

class picklable_boundmethod(object): 
def __init__(self, mt): 

self.mt = mt 
def __getstate__(self): 

return self.mt.im_self, self.mt.im_func.__name__ 
def __setstate__(self, (s,fn)): 
self.mt - getattr(s, fn) 

def _call_(self, *a, **kw): 

return self.mt(*a, **kw) 

Sfi®, # Repeater. _ _init_ self.greeter = picklable_boundmethod(greeter), 4$ 


im 

Python ***(¥- pickle 

picide (waitifttfeg 

fHSg&£ pickle i£g#0„ 

m (a« python P ickie 0 

pickie mvn.e wm. 

getstate _ set state _*1£, 

* dump pickle VXR.m»& load in 7.4 ITjBP#. 

W. MSiSii picklable_boundmethod picklable boundmethod 

£. epfgiSPt-_call_ jm 

&$f£T miitZfh, _getattr_ 


285 




picklable boundmethod 

. 3 pickle ftnWN'fS. picklableboundmethod _ 

getstate_zs#-^JiS5fe, W 7.4 'Tf4 , :ft'S?iI. Tftf picklable boundmethod 

M_ _gelstate_ _^5S 0 3ft . £jg, # 

unpickle _ _setstate_ a^tW getattr 

*m a+#»**w*«:w*wiaitM, b*j— 
iBAW«att45^ (-^jrawii*ia*«^ra) mre. *a. 

**/>« picklable boundmethod, £*7*98#. 


Library Reference ft Python in a Nutshell 5lf3 ‘f 1 ^-f pickle ft cPickle, S§P5g}fft5tfs&.. 

getattr 6<Jaw. 

7.6 Pickling fWWfc 

$fi$h Andres Tremols* Peter Cogolo 

pickle 4fcSg, pickle 

co Py . re g gft*rxi pickie 

WXttbttff pickle ffi* unpickle MB* 

Sfi#A«#U6#*»«WW«#A: 


import new, types, copy__reg 
def code ctor(*args): 

# new.code, tt*-****#** 

return new.code(*args) 
def reduce^code(co): 

if co.co.freevars or co.co_cellvars: 

raise ValueError, "Sorry, cannot pickle code objects from closures" 
return code_ctor, (co.co_argcount, co.co_nlocals, co.co_stacksize, 
co.co_flags, co.co_code, co.co_consts, co.co_names, 
co.co_varnames, co.co_filename, co.co_name, co.co_firstlineno, 
co.co_lnotab) 

# reductor ffi-f pickle “CodeType" 
coPY-^eg.pickle(types.CodeType, reduce_code) 
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if_name_<== *_main_' : 

# pickle 
import cPickle 

# afunction (which, inside, has a code object, of course) 
def f(x): print 'Hello,', x 

pickled_code = cPickle.dumps(f.func_code) 

recovered_code = cPickle.loads(pickled code) 

g - new.function(recovered_code, globals( )) 

g('world') 


Python pickle cPickle -#) iSa£=?*4tS 

*a. attwwrttatiT pickie tmz 

(1JUtartt) £*S1t«T, fl«Sfi6H#SiSafcte0f*r 

--Pim pickle itS, marshal 

tiff** pickle ^a marshal MJ1 marshal 

ttta. marshal (— 

»*hfcW»5dflS. a^iUMM**#***! Python &# pickle 

marshal M**MP6S<J: *t6«iiE£Python J£*£fi]W»««#*q»|gffi£T$£A 

WttA). 

^^j*W;frJlUI»«*af**, Python pickle £ 

*±. “*&" pickle£#fi&fnflftttAttaxrfti &&*, '£&°Ji>MkVrM® 

{R, ffi** “«¥" * pickle name__ = *„main„' 

±.rw«s9»^T.'B#jfflar* pickie > 

pickle copy.reg, &til£ Python 

iiaS5» copyreg.pickle, 

•Mf*# pickle IffiH-^^rW-HFflWTcfi. --*«» 

aft. (a 

*a»*w*0*tt*WMtt*. MT+UMff*. w+-?*«7EiaEaa 

fflT). 

*1*««ttfeJgJkTa» reduce code, aattttaftS«ft«a type.CodeType ftfMSq 
Sf-type.CodeType S reduce code 

(«*M£fta»:). «*« 

^aifr«6*a*a'MHi*, ae«n*«sa»wa. reduce_code 
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—«1tRT. reduce_code ig0 code..ctor #ig@— co MBffim 

code_ctor^®^ffl^^ffliP##Kt, new.code, 

jEWt^jgg^. reduce code ^tgj&Is] new.code 

&MB'Aj new.code (ffl C , if £l|*j a fat:. 0Jft, 

code_ctor new.code 'f':£5^. 

if _ _name_ _ = ’_ _main_ _'I^TWgP^Ji«T-^S!&55t*)l8W 

m&+¥unmmm*#nm2.. pickie 

a*j*anfc, misiEZ l -i'm**5ctiis.j¥mt, «a*i*M«a*#**tt reco. Py 

#&®A Python &J sys.path 0*. '£#£•>1 VA&Mitk Python &##; 

M"m&~'hWAT recofi<J»P+^*f^*rjfeaEfTff5«Kk#^, 

import reco, pickle 
def f(x): 

print 'Hello,', x 

pickle.dump(f.func.code, open( 1 saved.pickle',•wb')) 

M unpickie 

import new, cPickle 

c - cPickle.load(open('saved.pickle','rb')) 
g - new.function(c, globals( )) 
g( 'world') 

as, *“'H»***S#A reco-(pickle fcfe 

saved.pickle reco.code,ctor, LA, £ 

&»iIl-^#Areco). IKt&a, pickle ft cPickle ScmUftM. cPickle ft- -g, 

B&jna:#sMrffflK#i. «n«4Mftne. ^reuHw#2:-jitxtftiafT pickie *ta. 

E£iS*4 

Library Reference ft Python in a Nutshell ftfKj pickle ft cPickle, VAR copy reg 

7.7 iiilshel vemmm 

&■&: Luther Blissett 

shelve, shelve (mutable 

objects), 
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shelve marshal, pickle. 

dbm uRmmxftte&ztBi, tum-Mamm.. mm, shelve w#*#- 

5fe«TffiW5t5^ Python £i£: 

»> import shelve 

»> # «*-+**««■?■ shelf 

»> she = shelve.open (' try. she ', 'c') 

»> for c in 'spam': she[c] = {c:23} 

• • • 

»> for c in she.keys( ): print c, she(c] 


P { 'P* : 

23) 

a { * s ' : 

23) 

a < 'a': 

23) 

m {'m' : 

23) 

»> she 

. close( ) 


Shelve HI 

-9JJE1X. m 


»> she=shelve.open('try.she', *c') 

»> shepp*) 

t'P’: 23) 

»> she ['p' ] ['p’ ] - 42 
»> shef 'p' J 

('P*: 23) 

shdv© 

shelve u u 

me. shelveHt. mxt 

mm& 0 

Shelve 

»> a - she [ • p • 1 
»> a[ ’p’ 1 = 42 
»> shePp'J * a 
»> she [ ’ p * 1 
Cp f : 42) 

>» she.close ( ) 

»> she^shelve.open('try.she',* c') 

>» for c in she. keys ( ): print c,she[c] 

• • • 

P {'p': 42) 
s {'s': 23) 
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a <'a': 23) 
m { ’m' : 23) 

writeback True, shelve *t#L : 

»> she - shelve.open('try.she', 'c', writeback=»True) 
tTJf writeback ftWls, shelve 

ni^axtt. &£H*tta+a«*fctma«aaa. sftft««MbT*'i>, eft 

'MS writeback=True ^ 

fmw shelve , bp mrn]R&&.T&&*m*M&9ui'i', shelve 

05&&ffl0rWXt#iSfcArt#, a*H» , e*5feiM;*nit! 

#a. shelve (isaw&awxtimffiM*). 

Hft'eftttftiRft. 


Wife 

Python shelve f--+•$■ 

A4RWPSW, JI&& Python 

ft*. shelve«fca-&«£ttWft. fgg&M, ftTSTft 

ftWft.ttJnfllft—SftaWSra(W*Wappend.^*Wupdate 
ft) *a, £tt&flt&£*ttW1lt, 

&£££ shelve + . &ftB3r3MlK&ft7&JI Shelve X-t&iia_ getitem_ _fi 

a#tt«-'MK&WftilffB. Mil shelve 

it, **±, «wiiswxfft*£*H*iBi, 

'll' To 


ftWJfftTflft, ftft#HaaW*rWft«ttt» shelve shelved* 

MTWmm, Shelve X-t^fH)_setitem _2rft£8ciJ8IJf!, shelve 

Wft, 

£}—7‘ i Ii&#JA'ffiii:. al^&tTJF shelve writeback = True , Z. 

m shelve a^Mraainr-fi 

SlftWftSI. Mill ft*. fiSMSi': ftlftttM. shelve <§*PR 

writeback ^WTf A, 

writeback=Trueshelve W. 

shelve *r*B*ft3£«#3&S»»aW. »ft4i«*Sft—'MWRM® (ng# Shelved 

a. a4wn»heivexja«#wiii*aa» ; FJ5iftft- > r‘«¥. 

UlM shelve X^#. 0 
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JE£iS*4 

7.1 17#l 7.2 17 i Library Reference Python in a Nutshell ‘t 3 # 

mmmi shelve 

7.8 Berkeley DB SJflgJ? 

Farhad Fouladi 

Berkeley DB 

ft#. 

Berkeley DB, Python bsddb & (HUffl 

bsddb3, Berkeley DB release 3.2 %££) SJl .Berkeley DB 

«P. bsddb j£#bsddb3. bsddb WlS. import 

f£/?3 try/exception: 

try: 

from bsddb import db # release 4 

except ImportError: 

from bsddb3 import db I #lit &. release 3 

print db.DB_VERSI0N_STRING 

# #ftB» ^#J: Sleepy cat Software: Berkeley DB 4.1.25: (December 19, 2002) 

Mn&t)teik-+db.DBXt*., ftjgffl'gft open ;2fSH$Aii^ 

to*m#nmz, anT: 

adb = db.DB( ) 

adb.open('db_filenarae', dbtype=db.DB_HASH, flags=db.DB_CREATE) 

3Mfiji-t«8Sl3, db.DB.HASH -* 

db.DB BTREE, figffl B+Wttfil 

t&^ri m&ftm-'t'fttf-mmm. *maen#&.K.xto, r®#f None 

open ^ffiBPST. 

-fiftT—**r»Wdb.DB*«, ^am*»HE*7. 

for i, w in enumerate('some words for example'.split( )): 
adb.put(w, str(i)) 
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def irecords(curs) : 

record = curs.first( ) 
while record: 

yield record 
record = curs.next( ) 
for key, data in irecords(adb.cursor( )): 
print 'key=%r, data*"%r' % (key, data) 

# ifa (the order may vary): 

# key='some', data*'0' 

# key=’example', data='3' 

# key='words', data='1' 

# key='for', data*'2' 



adb.close( ) 

BUS. Python WX*. nr^fr^jaiWdb.DB^eUopen^rffi^ 

the_same_db = db.DB( ) 
the_same_db.open('db_filename') 

the_same._db .put ('skidoo', *23') # — 

the_same_db.put('words', 'sweet') # 

for key, data in irecords(the_same_db.cursor( )): 
print 'key=%r, data-%r' % (key, data) 

# ^tB (the order may vary): 

# key='some', data='0' 

# key=•example', data='3' 

# key=’words', data*'sweet’ 

# key*'for', data*' 2 ' 

# key*’skidoo', data*'23' 

the_same_db.close( ) 

Berkeley DB SQL, 

1. ®.T Python, 

Berkeley DB : tfc®. "IBUB Python 

(*TB*M.SleepycatT*), 

Python shelve Berkeley DB 
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cPickie mrH-mm'fe-W' «hb, *uikb**sa pickie-dumps^w^, m&& 

python 

N Berkeley DB flMmXft* iSfl bsddb Berkeley DB, $lMm HUflMMftft 

shelve 


«sig^j£g pickle, 

pickle fa marshal, vU.2L4£t&& ti-fr Berkeley DB £.&, •£in ¥lM JQ &]& 

*ai*.*m. 

pickle (VXA. marshal) *Jf XAA # Python 

-frtt BLOB, ^Teiil*-******!. Python 

Python AfilWHtR. ft4+*f*t&•*.*+&<*)-• 

. pickle * flUMftft* £#. 

(Berkeley DB, &*£***. MJlX-feAS! ) 

$**:&**•** (*t-f**4!ft#. X 

#. 4fc#4*t"f# Python Python *t)$L 

. Tttffl pickle # Python 

ftAJMUtJMM-. *,*■&.&*.. is- Python ##4 shelve ***;!.£—-MU 
Jk&ti&dis.#, tt*>, WatiM vfctaek%&.*9<Uli{*-gJt9<Ul, MIR) bsddb 

0*fc, ***#«****.-# ** - ft 

£*** ***.-#£**!•*.#** . 


#MW. &*?&;&•*'£ Mftfiflr*. ffl#—iHir^rdb.DB_HASHt(r(qjSrSCW*Hl*, 

aff]i«re^»**WSI#, *&, fr“Tf}gtb.&:tflJ7, (records 

*■*, sns^sai^-ftw^ 

M#3W|BIi». db.DB.BTREE life. Berkeley DB HW- 

#, anydbm shelve ««f|B|. 

Python #/(£)$; bsddb , tS#ff http://pybsddb.sourceforge.net/ 

bsddb3.html „ W*T Berkeley DB if tf N 

http://www.sleepycat.com 0 


Library Reference ffl Python in a Nutshell anydbm, shelve VAR bsddb ($ f*J??; 

http://pybsddb.sourceforge.net/bsddb3.html W^cF bsddb ffl bsddb3 ^ 
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f Berkeley DB http://www.sleepycat.como 


7.9 ftl‘5] MySQL 

Mark Nenadov 

^ MySQL 

MySQLdb : 

import MySQLdb 

# ft*-**#**. 

con = MySQLdb.connect(hoat="127.0.0.1", port=3306, 
uaer="joe", paaawd="egf42", db="tat") 

cursor - con.cursor( ) 

# T-y SQL 

sql - "SELECT * FROM Users" 
cursor.execute(sql) 

results = cursor.fetchall( ) 
con. close( ) 


tttfe 

MySQLdb http://sourceforge.net/projects/mysql-python. Python DB API 

2.0^J#W—Python DB API 2.0 Python 2.3 (ft2UE£ftJK*). 

3.22 fl| 4.0 M MySQL, , 'EaSft IE £*&««** Python 2.4 

W*». TOt. »*^«TjEaWC»«»ai» Python r« (XFFflrtftt Linux. 
Mac OS X. fXSSftfeUNLXffl^, Windows igffft&Sfflttt). ffl 

MySQLdb ft Python 2.4 MySQLdb 

, 'SftlEstS#2.3 w Python m+VJM? 4.0 «j MySQL. 

Python DB API (*«<9?BgT«?tSe*T«*W Python JTM, »« 

connect 3ft. 

connect £#l 

»BAAft«J¥«, ft*UrftSi+, 

IP MySQL (3306), 

eiipj imbum 5 *). 

connect 3«&lII7~'H£&*f&, 34*SSJfcJ5lrft 
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anfcfcjg. close 

s cursor, fc«ai*^xt*i8gftsj¥#i* sql 

MySQL #HRJMI***±**3fc# SQL Wfitft. *«&***#*® 

IS-MySQLdb SAHA Python DB API 2.0 *fj» 

#»«***, 

WHERE CURRENT OF CURSOR SQL ig-Sj. —f- cursor % 

^mmT execute sql 

fetchall 

2^K40iK£ttiMtfn3[&»ffi, Python DB API gift Bfiffi 

Python-MySQL H- □ (http://sourceforge.net/projects/mysql-python) ( Python DB API 

(http://www.python.Org/topics/database/DatabaseAPI-2.0.htmDi Python in a Nutshell 'fW 
DB API xm. 

7.10 £ MySQL fit# BLOB 

Luther BIissett 

(BLOB) #A MySQL 

MySQLdb Ki&WAI&mWMh escape.string 

import MySQLdb, cPickle 

connection - MySQLdb.connect(db="test") 
cursor - connection.cursor( ) 

cursor.execute("CREATE TABLE justatest (name TEXT, ablob BLOB)") 
try: 

# jfc BLOB^-ffJH 

names = 'aramis', 'athos', 'porthos' 

data = { } 

for name in names: 

datum = list(name) 
datum.sort( ) 

data[name] = cPickle.dumps(datum, 2) 

# 4tff«A 
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sql = "INSERT INTO justatest VALUES(%s, %s)” 
for name in names: 

cursor.execute(sql, (name, MySQLdb.escape.string(data[name])) ) 

sql = "SELECT name, ablob FROM justatest ORDER BY name" 
cursor.execute(sql) 

for name, blob in cursor.fetchall( ): 

print name, cPickle.loads(blob), cPickle.loads(data[name]) 

finally: 

# £A. 

cursor.execute("DROP TABLE justatest") 
connection.close( ) 


im 

MySQL ZW-mftMte SQL 

fl^HBAttiEft+nt. MySQL 

m x sql 

MySQLdb Python , HUt* cscape_string 

Sft. 

&5JSAM BLOB * g cPickle.dumps, BtW&tmMft 
PythonSt* (aft. tta-MITf. *7 

tt&ttBttftSttHWJKR. oy/finally pm, BfJ 

ffifflRSrW MySQL W MySQLdb, dcape.string gft, BllfciE'BJ 

cursor.execute(sql, (name, data[name])) 

JAL 7.11 mw 7.12 TOMHWtt# PostgreSQL ft SQLite MySQL 

(http://www.mysql.org) i Python/MySQL gc (http://sourceforge.net/projects/ 

mysql-python) 0 

7.11 £ PostgreSQL rpf®# BLOB 

Luther Blissett 

BLOB #A~t PostgreSQL 
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PostgreSQL 7.2 ffi psycopg m^m^T X&&■. 

import psycopg, cPickle 

# ««****. xenum 

connection = psycopg.connect("dbname=test") 
cursor = connection.cursor( ) 

# 

cursor.execute("CREATE TABLE justatest (name TEXT, ablob BYTEA)") 
try: 

# -£BLOBffl-fi»i* 

names = 'aramis', 'athos', 'porthos' 

data = { } 

for name in names: 

datum = list(name) 
datum.sort( ) 

data[name) = cPickle.dumps(datum, 2) 

sql - "INSERT INTO justatest VALUES(%s, %s)" 
for name in names: 

cursor.execute(sql, (name, psycopg.Binary(data[name])) ) 

# 

sql = "SELECT name, ablob FROM justatest ORDER BY name" 
cursor.execute(sql) 

for name, blob in cursor.fetchall( ): 

print name, cPickle.loads(blob), cPickle.loads(data[name]) 

finally: 

# 

cursor.execute("DROP TABLE justatest") 
connection.close( ) 


Wife 

PMgnSQL (BYTEA &£$«■), SQL 

INSERT SQL 

AMiE^+W, PostgreSQL 

n* PostgreSQL awT-easRfflTAba 

KfjSC, Wfi psycopg Python gtf, SPglfcfi Binary *UJ8 

wT-'NfcSWfitfS: BLOB * i cPickle.dumps, WBttJf] 

(pf Pythonm fcTfWW 

s«*«#»**, mmi(mm7txy/snauypm, guftftBP 

StWM PostgreSQL *|f KB M« 
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(fcfcSn PostgreSQL SQL LOJMPORT, 

pM&m), mssm&& old 

#««*, 31T: M. 7.1 

KW8.0), PostgreSQL ftfiT TOAST fglHllS*. 

psycopg Binary * 

—SQL W INSERT ft UPDATE 

mzvm 

JE 7.10 1*ft 7.12 ^mymm MySQL ft SQLite ttR-HSftflftfe#*, PostgreSQL 
ftfj±35 (http://www.postgresql.org), Python/PostgreSQL (http://initd.org/software/ 

psycopg). 


7.12 £ SQLite $($# BLOB 

&i#: John Barham 

BLOB SQLite 

Python 6iJ PySQLite iT/SJS&T sqlite.encode ft, OTflMMME SQLite 

import sqlite, cPickle 
class Blob(object): 

••• 

de£ __init__(self, s): self.s - s 

def _quote(self): return "'%s'" % sqlite.encode(self.s) 

# 4*-+*##*#***, m#4*> 

connection = sqlite.connect(':memory:') 
cursor * connection.cursor( ) 

cursor.execute("CREATE TABLE justatest (name TEXT, ablob BLOB)") 

# blob 

names - 'aramis', 'athos', 'porthos' 

data - { } 

for name in names: 

datum = list(name) 
datum.sort( ) 

data[name] = cPickle.dumps(datum, 2) 
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# 

sql = 'INSERT INTO justatest VALUES(%s, %s)' 
for name in names: 

cursor.execute(sql, (name. Blob(data[name])) ) 

# ttfcflkSKJMr** 

sql = 'SELECT name, ablob FROM justatest ORDER BY name' 
cursor.execute(sql) 

for name, blob in cursor.fetchal1( ): 

print name, cPickle.1oads(blob), cPickle.loads(data[name]) 

# turn. 

connection.close( ) 

SQLite iSfMBclR, t- CREATE TABLE W DDL ig 

mhso* SQLite mmtkft select 

Python W PySQLite Python ft. ^ 

tfinjifc. «« sql 

JMMiSifc, ^<£fflIE?*W INSERT £ UPDATE W SQL 

AWis^w, SQLitew&. ** 

^^aBi-nwaBwaw: sQuteiMtTattfflT^iida. ssj. pysQute r® 

Python Wf, SPgtfi sqlite.encode *1**^7—'NfcSW 
Effl: fJtS*AW BLOB * 0 cPickle.dumps, WlAeffMflgttSSKf fa Python Xftfc (S 

*TftWttBW«WW*S. 

execute igjfcfa, sqlite.encode 

aflfeXT-*-Btob*aat«:i»iw*, 

IE Blob W£fll#&£ execute. PySQLite 4kaWftffl{ftb#ftW«£0| t £0r«W 
a»*a«J8L-^B*l«Lquote W3T&, PySQLite *W*+*«W8Jlt2r», tffflftjlfc 

SQL w INSERT igfa$. 

connect decoders K1K#jE9IWffi 

590»«#£W SQL mmwzte*. ftRiMURT, BLOB £3i&ftl&?5HBg» 
sqlite.decode ffllfcRW. sqlite.encode WfifaeStSli X-fT+I^W/K^W Blob 

e£»» 

SL 7.10 7>ft 7.11 MySQL ft PostgreSQL WH—N®Wft¥?feA'5K. SQLite 

W.£K (http://www.sqlite.org) ( PySQLite -"f-ffl (http://pysqlite.sourceforge.net/manual.html) i 
SQLite W FAQ (” Does SQLite support a BLOB type?”). JAl http://www.hwaci.com/ 
sw/sqlite/faq.html#q 12 0 
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7.i3 

Thomas T. Jenkins 

ft# 

m&nm 

aura#**#, MRmm&m, 

*f*4). Python DB API description «tt, 

Pjl-Xjfiil cursor _row[field_dict[fieldname]]3fc|^ti|l^^& < ]^ l JW{fi: 

def fields(cursor): 

— IR#db API 2.0##*}*e.«*«,fr#*H7 

a dictionary that maps each field name to a column index, 0 and up. 
results - { > 

for column, desc in enumerate(cursor.description): 

results[desc[0]] - column 
return results 


ttifc 

cursor fetch (fete hone, fetchmany. fetchall) |£#T— 

*wwa»»*-^DBAPi2.o»«*hk»#«[ f n^is. 

m-m. 

dbutils.py, X&.AT Python «J 
sys.path giji). conn DB API 2 ft Python 

»> c = conn.cursor ( ) 

»> c.execute('••select * from country_region_goal 
... where crg_region_code is null''') 

»> import pprint 
»> pp = pprint .pprint 
>>> pp(c.description) 

(('CRG_ID', 4, Nona, Nona, 10, 0, 0), 

(' CRG_PROGRAM_ID' , 4, Nona, Nona, 10, 0, 1), 

(' CRG_FISCAL_YEAR' , 12, Nona, Nona, 4, 0, 1), 

(' CRG_REGION_CODE' , 12, Nona, Nona, 3, 0, 1), 
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(' CRG_COUNTRY_CODE ' , 12, None, None, 2, 0, 1), 

(' CRG_GOAL_CODE' , 12, None, None, 2, 0, 1) , 

('CRG_FUNDING_AMOUNT' , 8, None, None, 15, 0, 1)) 

>» import dbutils 

»> field_dict = dbutils . fields (c) 

»> pp (field_dict) 

{'CRG_COUNTRY_CODE': 4, 

' CRG_FI SCAL_YEAR' : 2 , 

' CRG_FUNDING_AMOUNT ' : 6, 

1 CRG_GOAL_CODE ’ : 5, 

’CRG_ID•: 0, 

’ CRG_PROGRAM_I D ' : 1, 

'CRG_REGION_CODE': 3) 

>>> row - c.fetchone( ) 

»> pp(row) 

(45, 3, '2000', None, 'HR', '26', 48509.0) 

»> ctry.code =* row[field_dict ('CRG.COUNTRY.CODE' ] ] 

»> print ctry_code 

HR 

»> fund - row[field_dict ('CRG_FUNDING_AMOUNT') ] 

»> print fund 

48509.0 

row[field_dict['CRG_COUNTRY_CODE']] Kf (S]. uWMftW 


class neater(object): 

def __init__(self, row, field_dict): 
self.r - row 
self.d * field_dict 
def __getattr„(self, name): 
try: 

return self.r[self.d[name)) 
except LookupError: 

raise AttributeError 

tarn neater m&Mi dbutils 

»> row = dbutils.neater(row, field_dict) 
>» print row. CRG_FUNDING_AMOUNT 

48509.0 

»»» 

jsl 7.i4 dbmpie 
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7.14 fijffl dtuple 

Steve Holden. Hamish Lawson. Kevin Jacobs 

*ai. 

XtWffASft*. Greg Stein W dtuple 

import dtuple 

import mx.ODBC.Windows as odbc 
flist = ["Name", "Num", "LinkText"] 

descr - dtuple.TupleDescriptor ([[nj for n in flist]) 

conn - odbc.connect ("HoldenWebSQL") # 4#### 
curs = conn.cursor ( ) # 

sql - """SELECT %s FROM StdPage 

WHERE PageSet='Std' AND Num<25 

ORDER BY PageSet, Num""" % ", ".join(flist) 

print sql 
curs.execute(sql) 
rows - curs.fetchall( ) 
for row in rows: 

row = dtuple.DetabaseTuple(descr, row) 

print "Attribute: Name: %s Number: %d" % (row.Name, row.Num or 0) 
print "Subscript: Name: %s Number: %d" % (row[0], row[l] or 0) 
print "Mapping: Name: %s Number: %d" % (rowf"Name"], row["Num"] or 

0) 

conn.close( ) 


Wife 

wst, python ps^db api 

Greg Stein dtuple http://www.lyra.org/greg/ 

python/dtuple.py Tfc, W3IM.M *?&7|E]i8: TupleDescriptor ft 

DatabaseTuple. J&TIMttfri SQL ft£$, mxODBC 7 

ODBC tfrlX, JSL http://www.egenix.com/files/python/mxODBC.html, 

DB API . 

TupleDescriptor (45^7#&1&7- 
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mwiZJsm&ysimmm&vEfcM., *D»ig£s*tiAtfA<j-fc§:. $ffl 

TupleDescriptor DatabaseTuple Xfcfe. XTPS'M'ISfHj.S'ffl, 

745 ^ 2 *. sjtt. 9*ttti*nmmx£&mm¥&£ 

(listcomprehension) S'jaitt-'WJ* <R*£-'Wc*Wfll*> 

mim, 

DatabaseTuple S®il TupleDescriptor ( iiU$i#£fe&]fy) t'JSlfrJjX^, '£fiD 

7c*K"rwaa*?#a m&Ttm), tfenreuiaateiss (air?*). $n*?!i 

Python £, DatabaseTuple WA^I 

PythonW-f]*)8ttlt, 3P'£lltfl-&**fi7, 0rBtlfctf 
A^-o 

#7M^ DatabaseTuple 7 TupleDescriptor, Sffffl'&IE 

SQL DatabaseTuple. 

TupleDescriptor #1 SQL M SELECT 3HU, 

ttfttiMttftBHrfi&It (-^ SQL ft SELECT *gi6j), 

mm 7.13 wm, #£«*#$* mst, Mfii^ft; 

7, «Jg, «tt descr ft^&#fj*ti8?$*ft execute ^ffiftM^/g: 

curs.execute(sql) 

descr - dtuple.TupleDescriptor(curs.description) 

OPAL Group JE##|fftft Python Database Row Module (t&ft'A dbrow), Jgf& 7—^M£ 

Mm**, nvmm dtu P i e ttttftMstttnw. xttmTWMW&xiiLM, 

JE: http://opensource.theopalgroup.com „ 

pysqlite SQLite J¥#gft;£tt, ffittTfcl fetchall 

zmMWfvx^mnmam-. 

mmw 

JE7.l3Trfg«ftMfBJJ£, ^fBMiSftSHfc^&^Sim^ftjfrffi, dtuple m*, JE 
http://www.Iyra.org/greg/python/dtuple.pyi OPAL ft db row, JE http://opensource.theopalgroup. 
com; SQLite, —#&&, gi£&. (http://www.sqlite.org), IA 

R Python DB API fg P pysqlite (http://pysqlite.sourceforge.net) „ 
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7.15 

Steve Holden. Farhad Fouladi. Rosendo Martinez. David Berry. Kevin Ryan 

fffc 

(wsiinsw**) 

muitt. m*±, 

xmm. 

def pp(cursor, data=None, check_row_lengths=False): 
if not data: 

data - cursor.fetchall( ) 
names = ( 1 

lengths - ( 1 

rules = ( J 

for col, field.description in enumerate(cursor.description): 
field_name - field_description(0) 
names.append(field_name) 

field_length - field_description(2] or 12 
field_length *■ max (f ield_length, len (f ield_name)) 
if check_row_lengths: 

# *>**•r* ***&*« 

data_length - max ([ len (str (row [coll)) for row in data ]) 
field_length * max(field_length, data_length) 
lengths.append(field_length) 
rules.append(•-• * field.length) 
format = " ". join (["%%-%ss" % 1 for 1 in lengths!) 
result = [ format % tuple(names), format % tuple(rules) ] 
for row in data: 

result.append(format % tuple(row)) 
return "\n".join(result) 


vm 

iff python DB API 

tern, description 3*MBWfc73nS 
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-7#$, 7 sql m 

SELECTatfg). 

-KfftSW, tfcinffiffl fetchall jM£AiaMS‘f>£feft£. PP ft data 

#». i ®****# 1 

llMtttJIMSWJ**, fi*f7£*RDBMS3IS£fPDB 

APimmm-s, ftsttsjmri&stt. a^*'efn«>»#w description 

**«*#***. 

&7flJ7^fl!7 mxODBC 

1U#iW Microsoft Jet 5&tgJ¥: 

import mx.ODBC.Windows as odbc 
import dbcp # pp i® 
conn - odbc.connect("MyDSN") 
curs - conn.cursor( ) 

curs.execute("""SELECT Name, LinkText, Pageset FROM StdPage 

ORDER BY PageSet, Name""") 
rows - curs.fetchall( ) 
print "\n\nWithout rowlens:" 
print dbcp.pp(curs, rows) 
print "\n\nWith rowlens:" 
print dbcp.pp(curs, rows, rowlens=l) 
conn.close( ) 

tt&ttWKT, j»»W description 12 

Without rowlens: 

Name LinkText Pageset 

ERROR ERROR: Cannot Locate Page None 

home Home None 

consult Consulting Activity Std 

ffx FactFaxer Std 

hardware Hardware Platforms Std 

python Python Std 

rates Rates Std 

technol Technologies Std 

web WebCallback Std 

With rowlens: 

Name LinkText Pageset 

ERROR ERROR: Cannot Locate Page None 


bos 



home 

Home 

None 

consult 

Consulting Activity 

Std 

ffx 

FactFaxer 

Std 

hardware 

Hardware Platforms 

Std 

python 

Python 

Std 

rates 

Rates 

Std 

technol 

Technologies 

Std 

web 

WebCallback 

Std 


SU* pysqlite SQUte #***»*:#, ®*Bl 

mm , ft™ ktchaii zmttimR'gxx&mmjEMjm: 

W®«feft 7.141#7&3S&#*&im&DB * 

T tuple(row), jf5^S{X(XM row, result.append(format % 

tuple(row))i^^^^^%W^»^^. Python 

7C*&, ftfl«B5Efa*flS 

^a^Tcftisas, 

w»*. g»w»fcua*»fffl/ ±, ii5grBg>E»**T. asm^s# 

null a. A|B£*DB API igB«J None. null 

*&£I4 

mxODBC i2, —'t'^t^j' ODBC £Kj DB API )fcQ}$ P (http://www.egenix.com/files/python/ 
mxODBC.html) i SQLite, - $5fi£5. (http://www.sqlite. 

org), 1>A2&'&8 ( ] Python DB API 3cQ£$#t pysqlite (http://pysqlite.sourceforge.net),, 

7.16 DB API 

l64fc Denis S. Otkidach 

tommww&fftEGM db api python wt, 

mxjjm 
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class Param(object): 

... • 

def __init__(self, value): 

self.value = value 
def __repr__(self): 

return 1 Param (%r)' % (self.value,) 
def to_qmark(chunks): 

query_parts = I ] 

params = ( ] 

for chunk in chunks: 

if isinstance(chunk, Param): 
params.append(chunk.value) 
query_parts.append('?•) 
else: 

query.parts. append (chunk) 
return ''.join(query_parts), params 
def to_numeric(chunks): 

' " SQL&irfg ••• 

query_parts = [ } 

params - l J 
for chunk in chunks: 

if isinstance(chunk, Param): 
params.append(chunk.value) 
query_parts.append(':%d' % len(params)) 
else: 

query_parts.append(chunk) 

# DC0racle2 needs, specifically, a _tuple_ of parameters: 
return 'join(query parts), tuple(params) 
def to_named(chunks): 

' ” ffl M :name"JMfr>ft-fc SQL ••• 

query_parts - [ ) 

params » { ) 

for chunk in chunks: 

if isinstance(chunk, Param): 
name - 'p%d' % len(params) 
params[name] = chunk.value 
query_parts.append(':%s' % name) 

else: 

query_parts.append(chunk) 
return ''.join(query_parts), params 
def to_format(chunks): 

query_parts = [ ] 

params = [ ] 

for chunk in chunks: 

if isinstance(chunk, Param): 
params.append(chunk.value) 
query_parts. append (' %s ') 
else: 
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return 


query_parts.append(chunk.replace(•%', '%%')) 

'*.join(query_parts), params 
def to_pyformat(chunks): 

$"% (name) SQL 

query_parts = [ ] 

params = { } 

for chunk in chunks: 

if isinstance(chunk, Param): 
name = 'p%d' % len(params) 
params(name] = chunk.value 
query_parts.append('%%(%s)s' % name) 
else: 

query^parts.append(chunk.replace(, '%%')) 
return '*.join(query_parts), params 
converter - { } 

for paramstyle in ('qmark', 'numeric', 'named*, 'format', 'pyformat'): 

converter[paramstyle] - globals['to_' + param_style] 
def execute(cursor, converter, chunked_query): 

query, params - converter(chunked_query) 
return cursor.execute(query, params) 
if_name_=='_main_' : 

query - ('SELECT * FROM test WHERE fieldl>', Param(lO), 

' AND field2 LIKE ', Param('%value%')) 
print 'Query:', query 

for paramstyle in ('qmark', 'numeric', 'named', 'format', 'pyformat'): 
print '%s: %r' % (paramstyle, converter[param_style](query)) 

dbapi MmmGi'foMAMim: 5 m&uam+tm 

*-ft. mx, »*&?*** 

w#*. *iwk convener 

Sft (fflftatJWDB API paramstyle M SQL &&*&£** 

*&&&} Param if_ .name. _main_ _»), 

execute 

M£38#4 

DB API . 5L http://www.python.org/peps/pep-0249.html t DB API , 

Jfi, http://www.python.org/topics/database/modules.html „ 

7.17 ilii ADO ®^ Microsoft Jet 

Souman Deb 
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ft# 

Microsoft ADO t^rI rJ Microsoft Jet $!£□. XVf& Apache Web W9r 

Python CGI 

CGI Apache ft cgi-bin + PyWin32 tfJg, il 

a COM if-8=£l] ADO liAS Microsoft Jet 0 

#!C:\Python23\python 

print "Content-type:text/html\n\n" 

import win32com 

db='C: WProgram FilesWMicrosoft 

Of ficeWOff iceWSamples WNorthwind.mdb' 

MAX_ROWS«2155 
def connect(query): 

con - win32com.client.Dispatch('ADODB.Connection') 
con .Open ("Provider-Microsoft.Jet.OLEDB.4.0; Data Source-"+db) 
result_set = con.Execute(query + 
con.Close( ) 
return result_set 
def display(columns, MAX_ROWS): 
print "<table border-l>" 
print "<th>Order ID</th>" 
print "<th>Product</th>" 
print "<th>Unit Price</th>" 
print "<th>Quantity</th>" 
print "<th>Discount</th>" 
for k in range(MAX_ROWS): 
print "<tr>" 
for field in columns: 

print "<td>", field[k], "</td> M 
print "</tr>" 
print "</table>" 

result.set - connect("select * from (Order details)") 
columns - result_set(01.GetRows(MAX_ROWS) 
display(columns, MAX_ROWS) 
result_set[0].Close 


Wife 

Microsoft &JfiM/l^i te iFn4 J W“Northwind Database" 7*$], Microsoft Access 

:W¥, Microsoft Windows WttJWfl, ft 

Microsoft Wft. ill OLEDB. ADO Jet . Jet 

“Access «tg£” (Microsoft Access 

Microsoft SQL 
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Server, Microsoft Jet »«J¥3IS£.) flfffi. 

Mark Hammond (ft PyWin32 win32all M ActiveState Python 

£frJR. ActivePython, PyWin32 PyWin32),, 

Apache CGI SPA, 

Apache, # ffitftKl ASfcA cgi-bin (Apache AftlfcS :>?:#•}$; CGI #11 A, M cgi-bin 

Apache M). 

&J§, 3JR&X Python.exe Hi Northwmd.mdb 

Python 2.3 ft “Northwind” 

in*****!#!^, nm«* Apache 6<J error.log £#, Ripft«ilt 

(KiSHftfflWA??)*/?' cgi-bin/adoexample.py, jfrjiL’ffclltfj Apache 

.StWiiSSfTJF URL: http://localhost/cgi-bin/adocxample.py„ Python MH 
ADO tSIB) Jet currency SHWa^SW 

2c X PyWin32 EKl Win32 API (http://starship.python.net/crew/mhammond/win32/ 

Downloads.html) ft ActivePython (http://www.activestate.com/ActivePython)! Microsoft 
(Kj Windows API (http://msdn.microsoft.com) ( Mark Hammond ft Andy Robinson 
W Python Programming on Win32 (O’Reilly). 

7.18 M. Jython Servlet JDBC $mB 

Brian Zhou 

Jython W-'h servlet, JDBC (in 

Oracle. Sybase. Microsoft SQL Server ft MySQL), 

M'Aum 

KS'JRStt^^EtTSK^'Effffaeo T 

Oracle 

import java, javax 

class empfjavax.servlet.http.HttpServlet): 
def doGet(self, request, response): 

Servlet -*t*£0fi*iBi* + :?A 


310 S 7 S 



8 *. 

# ii 

# #T 3fei£ S content type 

response.setContentType( H text/plain") 

out = response.getoutputstream( ) 
self.dbQuery(out) 
out.close( ) 
def dbQuery(self, out): 

# Oracle 

driver = "oracle.jdbc.driver.OracleDriver" 
java.lang.Class.forName(driver).newlnstance( ) 

server, db - "server", "ORCL" 

url - "jdbc:oracle:thin:@" + server + ":" + db 
usr, passwd - "scott", "tiger" 

conn - java.sql.DriverManager.getConnection(url, usr, passwd) 

query = "SELECT EMPNO, ENAME, JOB FROM EMP" 
stmt - conn.createStatement( ) 
if stmt.execute(query): 

# 

rs - stmt.getResultSet( ) 
while rs and rs.next( ): 

out.printIn(rs.getString("EMPNO")) 
out.printIn(rs.getString("ENAME")) 
out.printIn(rs.getString("JOB")) 
out.println( ) 
stmt.close( ) 
conn.close( ) 

Sybase Microsoft SQL Server, 

import java, javax 

class titles(javax.servlet.http.HttpServlet): 
def doGet(self, request, response): 

response.setContentType("text/plain") 
out = response.getOutputStream( ) 
self.dbQuery(out) 
out.close( ) 
def dbQuery(self, out): 

drivar = "sun.jdbc.odbc.JdbcOdbcDriver" 
java.lang.Class.forName(driver).newinstance( ) 

# Use "pubs" DB for mssql and "pubs2" for Sybase 
url = "jdbc:odbc:myDataSource" 
usr, passwd = "sa", "password" 

conn =java.sql.DriverManager.getConnection(url, usr, passwd) 
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query = "select title, price, ytd_sales, pubdate from titles" 
stmt = conn.createStatement( ) 
if stmt.execute(query): 

rs = stmt.getResultSet( ) 
while rs and rs.next( ): 

out.println(rs.getString("title")) 
if rs.getObject("price"): 

out.println("%2.2f" % rs.getFloat("price")) 
else: 

out.println("null") 
if rs.getObject("ytd_sales"): 

out.println(rs.getlnt("ytd_sales")) 
else: 

out.println("null") 

out.println(rs.getTimestamp("pubdate").toString( )) 
out.println( ) 
stmt.close( ) 
conn.close( ) 

MySQL: 

import java, javax 

class goosebumps(javax.servlet.http.HttpServlet): 
def doGet(self, request, response): 

response.setContentType("text/plain") 
out - response.getOutputStream( ) 
self.dbQuery(out) 
out.close( ) 
def dbQuery(self, out): 

driver - "org.gjt.mm.myaql.Driver" 

java.lang.Claaa.forHane(driver).newlnatance( ) 

server, db - "server", "test" 

usr, passwd - "root", "password" 

url - "jdbc:mysql://%s/%s?user=%s&password-%s" % ( 

server, db, usr, passwd) 

conn - java.sql.DriverManager.getConnection(url) 
query * "select country, monster from goosebumps" 
stmt - conn.createStatement( ) 
if stmt.execute(query) : 

rs - stmt.getResultSet( ) 
while rs and rs.next( ): 

out.println(rs.getString("country") ) 
out.println(rs.getString("monster")) 
out.println( ) 
stmt.close( ) 

jdbc url, 

7 text/plain 
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+, ss-^tpsaa Java zh&&AXM:&mikmnmm&}Wiih ('£«m«, 

driver 4 1 ). java.lang.Class forName AftlKAAtS-fftffi A 
M Java £, JS^W newlnstance «t£ttft7£m9fte3btt£flKk. ftflft 

<ftlE$i!-Hj URL (java.sql.DriverManager fHj getConnection Aft, 

conn + . create 

Statement execute Aft tfi.fr’ft?? A3£fi query ff W3r$JilHtio 

getResultSet Aft«#^*. fi)S, Oracle fP MySQL 
(sequential navigation), 

2a%, Sybase fR Microsoft SQL Server 

ftffiftltt. 


Jython ±3C (http://www.jython.org)! JDBC fKj±3l ((http://java.sun.com/products/jdbc)„ 

7.19 iia Jython ODBC Excel *fc$g 

&i*h ZabilCM 

ft* 

Jython Microsoft Excel + 

Jython, Sftffe Java —#, JDBC-ODBC Wftlhl ODBC, ffi Microsoft Excel til 

ODBC »St6j: 

from java import lang, sql 

lang.Class.forName('sun.jdbc.odbc.JdbcOdbcDriver') 
excel_file = 'values.xls' 

connection - sql.DriverManager.getConnection( 

' jdbc:odbc: Driver--{Microsoft Excel Driver 
(*.xls)};DBQ=%s;READONLY=true)' % 
excelf ile, ", ") 

# SheetlftJMRIMM Excel XfMM4¥. 

# **#-*rtt#*m* 

record_set = connection.createStatement( ).executeQuery( 

’SELECT * FROM [Sheetl$]') 

# print the first-column field of every record (==row) 
while record_set.next( ): 


3i3 


print record_set.getString(1) 

record_set.close( ) 
connection.close ( ) 


Wife 

Microsoft Window ¥6, Windows 

ODBC., mS. Microsoft Excel ODBC *a. iUJU^iSMiS 

mrs>, tMTIiW: Apple Macintosh UNDC 

ODBC Microsoft Excel IWllWiSitf 

figffloDBc. sql ?m. turn, »a— ^ where 

"HU. iaT: 

SELECT * FROM [SheetlSl WHERE DEPARTMENT=9 

executeSQL SQL 

Python (CPython) Jython. ttdEttffcJB JDBC, 

EtISfSffl ODBC (tfc&ljS/A DB API StjKM mxODBC, htt P ://www.egenix.com/files/ 
P ython/mxODBC.html) 

I!£$*4 

Jython ij5 (htt P ://www.jython.org), JDBC Mi 15 ((htt^/java. sun.com/products/jdbc),, 
12.7 Excel (iia**#r XML Excel 

as an. 
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31a 

Mark Hammond. Python Programming on Win32 ( O'Reilly ) -£-£* 

** seswwM*—64 kb zso cp/m tn». 

Turbo Paical tf*± 

attaBtafflaw basic« wfnfc»ifiw»«jta. assa-a^m*. 

0M^±*i«r4HW». »«^44srfi bug ||*a. *91* 

fflftgBBgwATsi'ft^wwH^frr^wfiSc. kMm&Ajt&mto. 

python m assent$, 

2*iwnBiH(«isu»*ett*W]ar^H#. a-Maa®#***. 

Python OkW;T®.£ilL**WWft‘ti%i fl. Python MftGm iftftR (&& Guido W 
we-are-all-consenting-adults^ge^rW^tl) -RM3T* 

Rmmm&j], mmi¥mmuimm 

*KKftfM!.. HB«*£*gfTO, -Ha«RKM«l Python ifc. 

^7c»a. 

BMWi*-li#UE.iI: bug «J 
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Python «t5*J*SHfc7W-t«tt 
unittest #1 doctest, MS., Python 2.4 i£M{&7—7f'JiIW#M#F, % 

rnmn^m 

&»##. 2 MM*iE* 4 M?n. MS, 

Mm?\mmtm. 

I»7*«. 

H «£M. Python 0Mfs.&W^A#»f, 

aMttfc, tt-«fflS*5tt71tfe^. J»a. »*±«tti, m*7! 

8.1 |E±K*fc#*l*IFMiWT 

&•&: Chris McDonough. SrinivasB. Dinu Gherman 


£#£sdc#iRKM*m, 

Mteum 

* if a while *«^£/§*A 0: # e 

False, 3PSft»*t*fc«IWTT. tfcto: 

if i < 1: 

doSomething( ) 
while j < k: 

j - fleep(j, k) 

SAs 

if 0: * i < 1: 

doSomething( ) 
while 0: # j < k: 
j - fleep(j, k) 

*?f**«tta8**. 

&», BP, (HR#5M&*>. {g& doit = False, ft*MPT. 

if doit and i < Is 
doSomething( ) 
while doit and j < k: 
j - fleep(j, k) 

True, fiji, 

doit and ff#. H*SP0>raSSi5^i«-fi!J^fflM*»1tt®tT 
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it & 

fcMnfifi Python IDLE IDE (Integrated Development Environment) l&'fftfHj Alt-3 ft 

Alt-4, m, 

ff, ftvms&iTmm -£#»’ ffi#„ 

Python + BP, debugs _. Python 

JsffB^a^-O (optimize) , _ _debug_ True, 

*S. _ _debug_ _W{IS False. MR, Python 33UIL _debug ^Python 

JsffWVWttftiS*. ‘6^^l^frW®if__debug__«y , W«^, 

M£jS*4 

Language Reference ft Python in a Nutshell 4 1 %: T_ _debug_ _ft assert PWtfi fiW. 

8.2 £ Linux 

Jean Brouwers 

Linux ±We^lE5£iSffl Jt!tilBfic«JM(& resource ft* 

fa# Linux 

M&nm 

minimM* Linux W/proc 

import os 

_proc_status - •/proc/%d/status' % os.getpid( ) 

_scale - {'kB': 1024.0, 'mB': 1024.0*1024.0, 

'KB': 1024.0, 'MB': 1024.0*1024.0} 
def _VmB(VmKey): 

VmKey £0*1*** ••• 

# ^^^Xf^/proc/<pid>/status 
try: 

t = open (_proc_status) 
v - t.read( ) 
t.close( ) 

except IOError: 

return 0.0 # non-Linux? 

# VmKey ff, in'VmRSS: 9999 kB\n ...' 
i = v.index(VmKey) 


««»*« 
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v = v [ i : ] . split (None, 3) # 

if len(v) < 3: 

return 0.0 # 

# *Vta**A¥ir 

return float(v[lj) * _scale[v[2]] 
def memory(since=0.0): 

return _.VmB (' VmSize: ') - since 

def resident(since=0.0) : 

••• 

return _VmB('VmRSS:') - since 
def stacksize(since=0.0): 

•" if# 

return _VmB('VmStk:') - since 


since, * 

(HMtt. #Sidc#t$). m since 

m0 - memory( ) 

section of code you're monitoring 
ml - memory(mO) 

print 'The monitored section consumed', ml, 'bytes of virtual memory'. 

«jR^mw/proc/pid/status wttxtt 

Linux %£.. BIB., ft# Linux 

&m±. fcnmffliiHffl Python resource 

#*$±, tfenJljAft Linux ±Jfj resource, <BI ru_maxrss, 

f&Ji-'NS£6<)0<t, g* Linux ft Shelia time Ai 

Linux MJfMmm gctrusage ft^SLtMBMM. "ILXffl man 

getrusage 

JE*»» 

Library Reference resource WXtSo 

8.3 iHaa«iiii«cae 

Dirk Holtwick 
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^summ g c 

import gc 

def dump_garbage( ): 

""" 

# §!«&£ 

print "\nGARBAGE:” 

gc.collect( ) 

print "\nGARBAGE OBJECTS:" 
for x in gc.garbage: 
s - str(x) 

if len(s) > 80: s = s[:77) + '„.' 
print type(x),"\n ", s 
if _,name__=="__main_: 

gc.enable( ) 

gc.aet_dabug(gc.DE BUG LEAK) 

l - [ ] 

1.append(1) 
del 1 

dump_.garbage ( ) 

# «r ib: 

# GARBAGE: 

# gc: collectable <list 0x38c6e8> 

# GARBAGE OBJECTS: 

# <type 'list'> 

# [[••]] 



|^TgcIE#W^iStft£iJ. & 

«SIfflTSIh mm* 

Python weakref), -H 

dump_garbage S5 

gc .set_debu g , m® gc gc. g arba ge n 
MASftlSfniHli&fJffl. j«Jg. dump_garbage gc.collect 
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a#-e*e^I^Sgc.garbage^W®-IpT 

ttntp&mmftft® so t?#, vmnijzytm&yt 

M&&W 

Library Reference #1 Python in a Nutshell ^Etfj gc #1 weakref 

8.4 }*&*nie§#® 

Mike Foord 

ft# 

M&jjm 

fiWNHM, Mttffitiittftttjitt. maxima, t&ism® 

fomxftf&mvm. t m. 


import cStringlO, traceback 

def process_.all_f iles (all_filenames, 

fatal_exceptions-(Keyboardlnterrupt, MemoryError) 
) : 

bad_filenames - { } 

for one.filename in all_filenames: 
try: 

process_one_file(one_filename): 

except fatal_exceptions: 

raise 

except Exception: 

f = cStringlO.StringlO( ) 
traceback.print_exc(file=f) 
bad_filenames[one_filename1 = f.getvalue( ) 
return bad_filenames 

m 

Python 
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ra*t. mEmtmwm^mm^xnutmim. 

ies. 

KeyboardIntemipt^#,t^lfffl^ffiTTCtrl-C (sJc# Ctrl-Break, tfXttftgffi-fr), 

a*-+auw«»aMtg#M5*, fs-fn^&assawt*, ffl7A£*uA«« 

2. —t~ MemoryError -&#<&»?¥7*l#!»— 

7Mfi«aauNi»ffffMii#K^nAff, -«*». xm&wta. 

MKmmTtott&mmrf&LREfffm. —&xitMtgwviimiK%x»4ir 

M» Slit, process all files g=3g—-f* fatal.exceptions ##t, Sft—. 

HMBJMaWtt. -'Hktf a»M try/except 

except Exception 

traceback.print_exc RI4AH “Xtt”, a-HWilJM “X#" **±* 

cStringio.stringio «—*#«, -^*TWftrt»afflTAW«JRiiS«ti-W#X#Xtft, 
-fK*iX'eMrt$U}«*5^AflJK$MX#4’. Stingio getvalue 

bad.filenames t, JS5l£tiWr 

process all_files M for 

XfK 

S process. alljiles ^j£T&31, &&&&¥* bad_filenames, tt*4*fc3Iiill‘t 1 i&*r 
*4H«. a^*j£WftSM. -SflUiMiHffl process.all..files 

&&*±. »ih#F*3* Exception (S«,a&3?#7), 

try/except except 

except fatal_exceptions: 
raise 

except Exception: 
except: 

ms a, (#»♦) ##. URmmmm&Mia, ®-%±^ 

SH except Exception J Pn|-except BP nj„ AS 

an*m-^m#iMrw&*&maan, (ass 211**2 7 ) S5ft#«£ 
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Library Reference ffl Python in a Nutshell +£Hj traceback fU cStringlO i 

Language Reference #1 Python in a Nutshell try/except VAR exception 

8.5 

Olivier Dagenais 

toJE&mnttim&x&iiim'siinLto, h *. 

traceback extract.stack 

\Tft4f (runtime introspection), M.flfitfcfcHiSJffi'iSM'fW: 

import sys, traceback 
traceOutput - sys.stdout 
watchOutput = sys.stdout 
rawOutput - sys.stdout 

# iWffl watch (secretOfUniverse) 

# File "trace.py", line 57, in _teatTrac« 

# aecretOfUniverse <int> = 42 

watch.format - ('File "%(fileName)s", line %(lineNumber)d, in' 

' %(methodName)s\n %(varName)s <%(varType)s>' 

’ - %(value)s\n\n') 
def watch(variableName): 
if __debug_ 

stack - traceback.extract_stack( )[—2:](0) 
actualCall = stack[31 
if actualCall is None: 

actualCall - "watch((unknown))" 
left - actualCall.find('(') 
right - actualCall.rfind(')') 

paramDict =- diet (varName=actualCall (left+1: right) ). strip ( ), 

varType-str(type(variableName))[7:-2], 
value=repr(variableName), 
methodName=stack(2], 
lineNumber=stack[l), 
f ileName=»stack [ 0) ) 

watchOutput.write(watch_format % paramDict) 

# trace ("this line was executed") 

# File "trace.py" , line 64, in ? 
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# this lino was executed 

trace_format = ('File "%(fileName)s", line %(lineNumber)d, in' 

' %(methodName)s\n %(text)s\n\n') 

def trace(text): 

if __debug__: 

stack = traceback.extract_stack( )[-2:](0] 
paramDict = diet(text=text, 

methodName=stack[2], 
lineNumber=stack[1], 
fileName=stack[0]) 

watchOutput.write(trace_format % paramDict) 

# rawC'some raw text") iJfy ifefejf'fe A: 

# some raw text 
def raw(text): 

if __debug__: 

rawOutput.write(text) 

tarn**#., 

tfcSncGi mjfi 

&CORBA, XML-RPC £ SOAP . #t£*l Windows UNIX ^Pli. 

flUiM-®* 1 <¥ta±-m print 

BPii«-sa»«#irw#T«uii«S5t. «*as«fcWfJAMt. 

traceback extract stack traceback.extract stack iSSWM 4 

8BIM item[-2] (Wtom-wm) fiM&WflZMnM, 
JEaatJlWHtlBMSBtfrJtWl m%3\T traceOutput ft watchOutput $*) MfeFA. 

fcUMfcKF traceOutput, watchOutput s£ rawOutput 

».4iH5^«S|SlSI| 3_. debug_ False (MiffcBA-O J&-00 JF 

*j§fr Python 

B^»i***ni!__debug_SfrtfTffctt&iPl, *& 
if _ _debug_. JWttftA. 

rw*-'He«w«. aattSHstarsc** 

wwaiwwaftttsjaiatt**. 

def __testTrace( ): 

secretOfUniverse = 42 
watch(secretOfUniverse) 
if name == " main ": 
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a = "something else" 
watch(a) 

_testTrace( ) 

trace("This line was executed!") 
raw ("Just some raw text...") 

Python (S^r-OTF*), 

File "trace.py", line 61, in ? 

a <str> = 'something else' 

File "trace.py", line 57, in __testTrace 
secretOfUniverse <int> = 42 
File "trace.py", line 64, in ? 

This line was executed! 

Just some raw text... 

Python 1.5.2frePM0imft. 

8.6 i Library Reference $1 Python in a Nutshell I t 1 traceback WXfii 

Language Reference fll Python in a Nutshell “t 1 _debug_assert ° 

8.6 y\ traceback (ell 

Bryn Keller 

traceback Xrtl. 

ft. ffiWtfftJilJfiilftJUg traceback g 

import sys, traceback 
def print_exc_plus( ): 

— trtttfftna**. £»*#«+**»**#** """ 

tb = sys.exc.info( )[2] 
while tb.tb_next: 

tb = tb.tb_next 
stack = [ ] 

f - tb.tb_frame 
while f: 
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stack.append(f) 
f = f.f_back 
stack.reverse( ) 
traceback.print_exc( ) 

print "Locals by frame, innermost last" 
for frame in stack: 
print 

print "Frame %s in %s at line %s" % (frame.f_code.co_name, 

frame. f_code. co_f ilename, 
frame.f_lineno) 

for key, value in frame.f_locals.items( ): 
print "\t% 20 s = " % key, 

# 35 str (value) 

try: 

print value 
except: 

print "<ERROR WHILE PRINTING VALUEV 


Wife 

Python tradeback ® 

traceback»ffcfc-£7*£&m& (feKtttt. AtttfftSIJBttftB.). 

t® s*±, mi^r- 

mx, to<mm 

nt^aj«. «®fttMMprint_exc_ P iusg»fl^®^ 

data - ["1", "2", 3, "4"] ( #-*: fttfl.t-iB 7 & data [2] JT±5I h 

def pad4(seq): 


ISJA-R** 4. a#. ***#»**#-*«»; Python 

X*. SBiltt??**?. 

•• n ii 

return^value = [ ] 

for thing in seq: 

return_value.append("0" * (4 - len(thing)) + thing) 
return return_value 

FBffSHJfflM. traceback.print_exc fftfiUTS : 

»> try: 

pad4(data) 

... except: 


wttfnattt 
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traceback.print_exc( ) 


••• 

Traceback (most recent call last): 

File "<stdin>", line 2, in ? 

File "<stdin>", line 9, in pad4 
TypeError: len( ) of unsized object 

»> try: 

pad4(data) 

... except: 

print_exc_plus( ) 

Traceback (most recent call last): 

File "<stdin>", line 2, in ? 

File "<stdin >", line 9, in pad4 
TypeError: len( ) of unsized object 
Locals by frame, innermost last 
Frame ? in <stdin> at line 4 

sys = <module 'ays' (built-in)> 
pad4 = <function pad4 at 0x007C6210> 

___builtins_=* <module •_builtin_' (built-in) > 

_name_= _ _main_ 

data « ('I', ' 2' , 3, *4*] 

__doc__ * None 

print_exc_plus - <function print_exc_plus at 0x00802038> 
Frame pad4 in <stdin> at line 9 

thing ■= 3 

return_value = ['0001', '0002'] 

seq = [ '1' , '2' , 3, '4 ' ] 

thing3. 

TVpeEnor. xtdataNttttX-S. 

P ad4 agm 

(tfcin. for thing in map (str.seq)). fi* 

*1*«**^^&#-+**. BP#t traceback tfftltiltt tb.next 
T—t* traceback JifSi ., —-'MS 31. traceback tbframe 

«l*3Ulil f_back traceback 

%7isat, stack . 

frW. fjocds MltM 

artaw locals ft global s^jamg®^*--#, 

ffi*. (HSrEJUHMMO. 
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W_.str__^S. Slit, ftfr®(tBtginffltiy/except^HJitini-X«r', 

except 

**!««#*»##, a#*RT&4E£*'Nt«, 

fi^inpawTtiw-^sffla*. 

sfrfcft. £3Eff5*#&T»diii4£WttAJtWlB^A^IlT¥. 

sm. ^rswbiib]*ws, 

8.5 1? i Library Reference #1 Python in a Nutshell 4 1 M traceback , VfSt sys |&#i 4 1 #J 

exc info Kfg&fftX^. 

8.7 

A A: Thomas Heller. Christopher Prinos. SyverEnstad. Adam Hupp 

SJPython £it#it «T&fTEp0 iMfit.i,, @# 
£P*M^i£W*«££&t, Python JnflWWtAW 

»«. 

ifiilSfit sys.excepthook, (uncaught exception) Python 

# ft'ft*9WRSj£RXA<fcW sitecustomize.py 
import sys 

def info(type, value, tb): 

if hasattr(sys, 'psl') or not ( 

sys.stderr.isatty( ) and sys.stdin.isatty( ) 

) or issubclass(type, SyntaxError): 

# KttiRAXIt^fthook 

sys.__excepthook__(type, value, tb) 

else: 

import traceback, pdb 


isa^sia 
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# **!**; 

traceback.print_exception(type, value, tb) 
print 
» £*£ 
pdb.pm( ) 

ays.excapthook = info 


Wife 

S-'fe Python ». 

W*»iMTlfe6**.l]:. TW, Python &?F7 
sys.excepthook, &#, ^ Python 

TTYSfcpDBWB-m, M» 

stu.Mtta«LM. 

^IfM'ftSSffSftfcJifcASy sitecustomize.py 4 1 . Python ^E/nSljB^gslj^Aa'FXfK 
Python jsff^^Q[^I^K5^IWmiKM#S TTY ggft 

info Hilt, WT CGI N*. fflta&;F&®S5(j. AT 

a#* 8.5 1 ST. sitecustomize.py SCf4. WMfttttt Python 

J$ g site-packages T B AtfilA—t. 

*ir»#*iCTeuiwr*, t&soui ide *, anflua^ttfliTiDE, 

g^^Bj^fSiSfflTittiDEWi^^a, Python w pdb, Jg#H 

*a. ide. s&'Mht, at 

iStf] Windows 4 1 PythonWin IDE fKjVSjtrtiflf, ifn-FfiSKtAJlfe^A pdb pdb.pm, hj 

1 -A^A pywin ifflIfl pywin.debugger.pm-fSHJT'SUiB.'S#^— 

£l£ii#&S!l«ai:i£. 

8.5 7f, Library Reference fP Python in a Nutshell sys _excepthook_ 

tracebook, sitecustomize VAH. pdb 

8.8 

Justin Shaw 

tt&axMRM&ft unittest 4K»i£»tf*5e*itt 
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microtest.py, W(.A Python [ft sys.path • 

import types, sys, traceback 

class TestException(Exception): pass 

def test(modulename, verbose=None, log=sys.stdout): 


****»*»« 

modulename: 
verbose: tk.fr 

Mow® None, 

• II 

module - _import_(modulename) 

total_tested = 0 
total_failed - 0 
for name in dir(module): 

if •_test_' in name: 

obj = getattr(module, name) 
if (isinstance(obj, types.FunctionType) and 
not obj.func_code.co_argcount): 
if verbose: 

print»log, 'Testing %s' % name 
try: 

total_tested +- 1 
obj ( ) 

except Exception, e: 

total_failed += 1 

print»sys.stderr, ' %s. %s FAILED' % (modulename, 
name) 

traceback.print_exc( ) 

message - 'Module %s failed %s out of %s unittests.' % ( 

modulename, total_failed, total_tested) 

if total_failed: 

raise TestException(message) 
if verbose: 

print»log, message 

def_test_( ) : 

print 'in __test_' 

import pretest 

pretest.pretest('microtest', verbose=True) 

Wife 

Python mmm + W unittest microtest m£&M£0T, SMSJfta 

imff 2BW& unittest P . microtest aj 

tto&Wtt&lklin. 
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*X unittest W —'vSVkmm Kent 
Beck WjjzYf Test Driven Development By Example (Addison-Wesley): 

a-#«M python 

*«, unittest. Beck W^Sfi^SSSBIJt#. ffiJ3W.*Jlt15 

Beck W?F*1?^4»W—*»#*»PR»8: 

^fXffcS i&Wf??*. microtest 8.9 pretest , gfc 

*m#fi “aHHMS*" T-IIt«Jl^fll», JTfSitoHliWJfcXfl;* 

Python MA4!rej7£ftIttftffi¥8 

ffl. jkbil ^aw# 

microtest, unittest, B 

swwn*. 'zmm&immteMwm. 

mzmm 

Library Reference ftl Python in a Nutshell ^^cX #5 unittest WXISi Kent Beck 

(K) Test Driven Development By Example (Addison-Wesley). 


8.9 g 9sisff -¥-7cl!liS 

&i$t: Justin Shaw 

Mttm 

»n 8.8 UT/HBW microtesttest. *Ti t 
Kggflft, pretesLpy, tfJfeAttM Python M sys.path X 

microtesuest, &£4fci£f(ft«AaHI2UMRU.tt 

runner-micro test, test) : 

import os, sys, microtest 

def pretest(modulename, force=False, deleteOnFail»False, 

runner=microtest.test, verbose«False, log=»sys.stdout) : 
module = __import__(modulename) 

# &*!»« 

if force or module. __f ile__.endswith (' .py') : 
if runner(modulename, verbose, log): 
pass 







elif deleteOnFail: 

* ft Ifc pyc *ft T * i* *ft 

filename - module._file__ 

if filename.endswith('.py'): 

filename = filename + 1 c' 
try: os.remove(filename) 
except OSError: pass 

import pretest 

if __name_ !- '__.main__': # 

pretest.pretest(_name_ _) 


ttifc 

£tommnxM*isc-gm&at. ft&sm, -g 

*«**" (*iMrE&gasfr*7G8iia) m»:m»ist±isae»mik 

m&Mm%mif-m® -m. python &mn-w, & 

±fc^A«ifc£J5, RKKifcttllttT. S5(J«i?*fc&££). jaaihJ¥L7cM««»-fl' 
m ifcwae, a*. »si^r 

m sm if _ 

name !=' main_ {S«X£«lft£tt&. 

tt*. ^tE#WMIftil i£A 

-^#«*Tfltt*rtWMAMB*. h* python 

xa«#SH*att.pyc £«=. Sft«T^A« 

4fc^fc»flttA-+ zip Xtttflfc Python S&AL zip Xft+9A*&, *nlM*7ffira 

St 6 i$ (MIL, SIRSnBf&ftfiJUgtit). 

W£$W 

Library Reference #1 Python in a Nutshell unittest M 

8.10 Python 2.4 doctest ^p unittest 

&i#: John Nielsen 

ttAaa doctest MM, 


wswnaa 
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+ docstrings &W3L, [sMi£J?#S unittest &X 

Mfi*. 

m&u m 

doctest toy.py: 

def add(a, b): 

.*H 

»> add(1 , 2) 

3 

»> add ([1], [2]) 

[1, 2] 

»> add ([ 1 ], 2) 

Traceback (most recent call last): 

TypeError: can only concatenate list (not "int") to list 

■t «» ii 

return a + b 

if __name__ *= "__main__": 
import doctest 
doctest.testmod( ) 

ftifcWe88tftt docstrings if# doctest 

#^#aa5e^st6^wn7c«titfflt«i#sLT#w docstrings, ft 

Python 2.4^, nJPAKFSP# doctest tfj&'efllGm- 

^ “»«*#", MUsM unittest rnff-Zin. tfcftn. ft test toy.txt (** 

99I-9-). 

»> import toy 
»> toy.add('a', ’b’) 

•ab' 

»> toy.add( ) 

Traceback (most recent call last): 

TypeError: add( ) takes exactly 2 arguments (0 given) 

»> toy .add (1, 2, 3) 

Traceback (most recent call last): 

TypeError: add( ) takes exactly 2 arguments (3 given) 

£$/Erft toy.py WASifflAftfr: 

import unittest 

suite = doctest.DocFileSuiteCtest_toy.txt') 
unittest.TextTestRunner( ).run(suite) 

Sift, ft#4-8i7KfaTiEfr python toy.py, : 


Ran 1 test in 0.003s 
OK 
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Python ummmA doctest *ej»*S&W7C» 

a. fam&MMR&tE python 

»ja^»jHfa docsmng, m$mw'j''wmm own, 

Ztmftmm, RHT*-fr. “traceback”, »XRMJs-ft. “TypeEnon” 


Docstrings 

(docstrings) *. Python -MW*** 

python 

^#**# *#****■#*. *, *#&*&#} docstring ##A.«>tfjM4__doc__ 
. ft* docstrings «*. £. i&4t.A A&^l__doc_ ftU±6(HiLjl_ None. 

A Python G*)£.£.A##'JS'K Thelp( theobject t"*fr& (K/ docstring 

A A^*+$-6^*fl] tflte.tL-. Python #>ft A-+ pydoc, AAl/f] docstring 

*. web 5*. j£-*rtfJtK&iMl 

ftt web It&XR.&. ( JL http://pydoc.org, ’S fe-ft-T dj pydoc Python 4$>ft/$-3t4£ 

*»## Python ) 


Python ftmim unittest «4fe#*r®A, 

{itfcig doctest, 

doctest ftffitt. Python {SS, Bfc 7 S# unittest 

Wtt«KfcWiBff ^7C»«WIB*, “fflflT fD docstrings®*-®, fflU 

i m u mm" a® u mw **wsw. jtsrrxt## 

tees##. 

**£*»> doctest Ji'MiAWI*. 'BtB«iiEffc&CA docstrings 
&&«»&-7Fi&St* docstrings + 8tAW7-ajs»1f. (B® doctest WSttffi'R 

—*a&**swa*£«»iifcA2J docstrings+, h 
^su*^»ia:s!cA docstrings, •em^iMLMa, 

m&mm. 

Python 2.4 ®A6<J doctest ftiHm “fSOTJM*", doctest 

unittest IW3SA (*#£#Sl docstrings). JMtJAtt. «S>h fitter 

doctest.DocFileSuit JteffltfIJT. WK©, 

Jfc£ff doctest ($n{£ffl>»2t^?f#J Python 


iSistfnSIS 
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t tin, tam&irn+Bm. stk# 

TextTestRunner run ffi*. 

doctest-DocFileSuite MX**#, &£*§£#«;£«! docstring 

*®±, IM'X+XfrRlIsUCftM. Python 

(««-£«#. MfflEgHSijaT). 

K£»H 

Language Reference ffl /^r/ion in a Nutshell unittest ft] doctest = 

8.11 £j£7ci!li£*&§ElB) 

&i$t: Javier Burroni 

i*2twpm*j£mwm , 

unittest-TestCase 

import unittest 

class IntervalTestCase(unittest.TestCase): 

def failUnlessInside(self, first, second, error, msg=None): 

. Jto* first *&ER + . 

KW& second+-error 

WWW 

if not (second-error) < first < (second-error): 
raise self.failureException, ( 

msg or '%r !- %r ( + -%r) • % (first, second, error)) 
def faillfInside(self, first, second, error, msg=None): 

""" fr* first + » kfk 

KW& second+-error 

•inn 

if (second-error) < first < (second-error): 
raise self.failureException, ( 

(msg or '%r == %r (+-%r)' % (first, second, error)) 
assertlnside - failUnlessInside 
assertNotlnside = faillflnside 


ttife 

TIBS IntervalTestCase • if_ _name_ _ =_main_ jWficJFttWffcfflRl 
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if_name_== '_main_' : 

class IntegerArithmenticTestCase(IntervalTestCase): 
def testAdd(self): 

self.assertlnside((1 + 2), 3.3, 0.5) 
self.assertlnside (0 + 1 , 1 . 1 , 0.01) 
def testMultiply(self): 

self.assertNotlnside((0 * 10), .1, .05) 
self.assertNotlnside((5 * 8), 40.1, .2) 
unittest.main( ) 

it, unittest.TestCase.assertEquals 7 , 

i!Punitt e st.TestCase.failUnlessffi^{W6<J^?£5)t^^^S, ffi.&&'H2*gi££r 
x-toler < result < x+toler — #£Kj 

*Wj InvervalTestCase ft assertlnside, 

tr-tt &*, ft* unittest jnflMftiEfc 

E£&#4 

Library Reference #11 Python in a Nutshell ‘ffKjtSTS/¥$■:& unittest 


iiiS#Q»ia 
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31* 

Greg Wilson. Third Bit 

30 Fred Brooks The Mythical Man-Month: Essays on Software 

Engineering (Addison-Wesley) 

fa c++zm, m-em&m*-# w«»j. 

MB-*-®, tfftttJW 

***lf«7. / 

wwe, a^EM 

Foundations of 

Multithreaded. Parallel, and Distributed Programming (Addison-Wesley), Gregory R. 
Andrews *, 

flr*. 


*a*20^. **Bft*fc7aJ«lH#4« 

swan. ■etja*itA«i«##w*fSE*;L. se*. awir 7®*ta 

mao »««. wafitm«Bratta«:a*tmw«2«, 4m&sm. ^aa# 

^M#**a*»7-fiR*. lKHafflTH«4ba. IS# HTTP «*PAR*fr« 

if#. 
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fe*«raw, 

numm#. m$m, n*&mmi¥ii&itm9wmm.m0+ socket, 

jEftftilMWiWBtfjl, 3£)£»£„ 

&m*. ftxsiiSiffi&wgw, **»e. Axag^ftaatf-im*. #±*«it 
«a*nft9l*. «aH«Em-'t'atf‘f. 

fflS5llSlW«r'lfBJtWfciitS(il, ^gM7Ff8M/J', ttaHttSttaffi&JEffillfn 

a*. Hitt, %&n&mm%mifi}#£iTtt£&gmfrtiiM£mm%¥r. 

*a. & python jsssm^f^b 

BIHHtt (Global Interpreter Lock, GIL), ‘g«kJ9*ftp Python WHSi5»ig*g$. * 

- > H»eii«W:±jfttarH python xtjfctffl. *i**£»'MH, bp 

tt**W*«*fls (tfca»»[JHlft) Hitt, R*r*rt GIL 

Python Python/C API g». 

100 (S'HUpT l^i#a sys.setcheckinterval f$i$) I' 
(bytecode instruction) JR«-&. «3ttT I/OfHBtf, $Q&2?:fctt, 

a#, «siaffi/o*^M^e*^i/o»^4g^, 

a*^HE»#lAisff. *a. «|si~'Na«*W£'H$ Python 

ttBttaff£&affl£^«*&!i?H£tt. &*ttffi*n££aa#tt»£&a*git 
IWLt. l»#«A9 pytbon CPU 

«SMfc, M*«**7GlLWfflc«^»r*+. 

*a, gui 

zaaaaa. mrp *. &#o±**£«(n 

BPffifis^ftta?gi+irta±. £&#£ffiWJ$ES*+, g/?M 

#a^ffifflwt«a»aw^, W—fi Python SnasyncorefPTVisted, &HE9J 

python aa^fflFaffmftw-t-^raMaBttffl^aatt*. a-taauawd, s*t* 
^*»w-^»wwaa. Maas^wisif, ft&fflgaffafc&a&ttttsis. a 
aaa+^S'hafflTaa. «&jft&maa. *ffe««*jB¥«ii*. aa. aae* 

threading+»«-ax*. asi*«MnKe#aw®. mR#&m 

thread *£ threading, *T Python * 
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GIL, GIL C Python 

*re*«aHe, s«c ftnett python ft®£mr, mm 

gil 0 #aw- 

ifiiwcs, 

ffiS-T, £ffciffiffl#f5T Python C API AOjfctflir. -£5:8:2*:# GIL. 

(W!Wfca8**a*£ft8tt*>. -»*«, 

®7W. H**£tt*1!fWftlT~'t‘ (#&f£ffl<§®l¥®«dis.dis*# Python ft®# 

»*^Dr») 2 .ih], mm®&fk*im$>. ss-^&w^i*®**®®^, $a* 

•eat6H]^tt{njKte Python ft®(ttftl, Python »3fM^r 

sfei&awo. a<Mrffff*nt. fiiftftf>r9is«fl«n*effi7sjK? 

*ffc. (»T Queue.Queue & 

'MttWttt£W), TffifBT5Pf»«igWW»ra. 

JL¥**8W. *«£&#: 

somelock.acquire( ) 
try: 

i (*f«tt) 

finally: 

somelock.release( ) 

try/finally *£$®&«7BPf££ try *££*###, $»&-£&»#&. *P**ffl 
try/finally *£$, PMIMKmfttt 

JflHMtfMSStfima*. J5*h ffc&ffiiiS&iSaJfc&MWitf, $B*jfcffi£*52*tI& 
bp, M^ttstv^ticiiESut^tMrniK-—&&&***#&, 

threading ffi thread 2>ft 

«->hMttwa«»8. run 

*», start 

«, S&numfB join Python fciWWSJS, 3«*+J5lr*fiMM s 

a«8i8iB^esifc^He#S. '£«m&fi : -IS>56*fc3. 

threading tg^4 1 fKjH]f&£n$J , tlJS7tfi, nISASS (reentrant lock, —“TPfaS 

%, utm^fs^mtarm-Jc*, a#**#* 

mamnmM#&T). python «««*«. ife*uiLi^ *?*««*¥». #a* 

*aif7^w»a. 

A*W^+WKftfe#ffltk, Python(M 
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**ift*H£*), (iinhttpiib« wxPython) 

W^*«aW«HHT. BP Python mfrR&M: 

«B^»«^W3raaft»jgraa, ffix%tt£maa»*r£4»tfi 

*&. **MffifiJiaiTO&%0J7 Python threading 

t*. sa:E*a«ffljit*fttta**wfliXfts*. Queue 

vmtmwmm (m jj£ig*rjR«£M). eaeattjffaaaftaafflftffaa 
a*. —*m.gui dsn#) -*§ 

^aaffSMItxf gui (]£B$) 

fia#araaaft**tt*j. xt^aai* 

fflW Queue *«*, 

ffi# Queue w»«—*. Queue *1* 

«E»T«**Mc»tt3te. att&^aaa^Taftaafn^aeMjsrsc, war- 

Python ttik*rRft. *nftXff;£aftfta&ft21IR*£a&£tt 

a. aMW 05 #^« -Aift (?sb. aaa—* Queue **a). aafl-iflsm gui 
*s*i4«« 0 &#. 

j Queue. #«.n.9 ur, tt*xa*«£4*Aft--#*. 

9.1 

Andre Bjiirb, Alex Martelli. Radovan Chytracek 

tt£ 

^#a«^^»a+#»-^jna. e^rafe#*, iiiiH*«ff«wisiR*r-'M* 
m&xm* —nraa»»*-eaa^x«*«a«»w#a. 

java«ttTa»ra^ff*rta»tt, m* python *6*a&«a#*Wffl < &tt3r&£* 

def wrap_callable(any callable, before, after): 

••• m before/after ■•• 

def _wrapped(*a, **kw): 
before( ) 
try: 
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return any_callable(*a, **kw) 
finally: 

after( ) 

# Riftf Python 2.4: _wrapped._name_= any_callable._name_ 

return .wrapped 
import inspect 

class GenericWrapper(object): 

"• XX ft before/after •" 

def _init_(self, obj, before, after, ignore=( )): 

# _dict..££fci3__setattr._; I§J&. 

# we need to reproduce the name-mangling for double-underscores 
clasname - 'GenericWrapper' 

self.__dict__[ '_%s_.methods' % clasname) * { } 

self .__dict__[ '_%s__obj ' % clasname) - obj 

for name, method in inspect.getmembers(obj, inspect.ismethod): 
if name not in ignore and method not in ignore: 

self._ .methods[name) = wrap.callable(method, before, 

after) 

def__getattr__(self, name): 
try: 

return self.methods[name] 
except KeyError: 

return getattr (self.__obj, name) 
def__setattr__(self, name, value): 

setattr(self.__obj, name, value) 

class SynchronizedObject(GenericWrapper): 

def_init_(self, obj, ignore-( ), lock-None): 

if lock is None: 

import threading 

lock - threading.RLock( ) 

GenericWrapper.__init_.(self, obj, lock.acquire, lock.release, 

ignore) 

python ssh 

if_name_== '_main_' : 

import threading 
import time 
class Dummy(object) : 
def foo(self): 
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print 'hello from foo' 
time.sleep( 1 ) 
def bar(self) : 

print 'hello from bar' 
def baaz(self): 

print 'hello from baaz' 

tw = SynchronizedObject(Dummy( ), ignore=('baaz']) 
threading.Thread(target=tw.foo).start( ) 
time.sleep(0.1) 

threading.Thread(target=tw.bar).start( ) 
time.sleep(0.1) 

threading.Thread(target-tw.baaz).start( ) 

Xt bar foo 

ignore = keyword X* baaz Tffi* 

hello from foo 
hello from baaz 
hello from bar 

(single-lock) fill Jg ft Si, 

self.lock.acquire( ) 
try: 

# i“**" ft* 

finally: 

self.lock.release( ) 

try/finally 

tt, wrap_callable ilH] 

XftAJ&SilUMnilfc. 

(#»»««). unmur^mn MMHt&m&H. 

MW. _getattr selattr try/finally 

®&W getattr ft setattr fiMAJ #-«&££*. fJMSflifcift, 

MMfS&Wf*. It in. 

wsaw (im^w) (**>#*). a 

—mtki mum, »^-jS/jvhwgffW 
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9HB. *Ur«jStt 

python Mmti, -e 

ffiAT—^ “before-and-afier” „ 


JE^»» 

Library Reference ft! Python in a Nutshell J¥^±fc threading UAS inspect IKjlfcB. 

9.2 git&B 

A#: Doug Fort 

python wet# 

ft?*;** 

4**H. *£±, 

import threading 

class TestThread(threading.Thread): 

def __init__(self, name='TestThread'): 

""" #«&&& """ 

self._stopevent - threading.Event( ) 

self.^sleepperiod =1.0 

threading.Thread.__init__(self, name=name) 
def run(self): 

""" ££#** """ 

print "%s starts" % (self.getName( ),) 
count = 0 

while not self._stopevent.isSet( ): 
count += 1 

print "loop %d" % (count,) 

self._stopevent.wait(self,_sleepperiod) 

print "%s ends" % (self.getName( ),) 

def join(self, timeout=None): 

""" — 

self._stopevent.set( ) 
threading.Thread.join(self, timeout) 
if__name__== _main_ : 

testthread = TestThread( ) 
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testthread.start ( ) 
import time 
time.sleep(5.0) 
testthread.join( ) 




python s* 
threading.Event $U 

TestThread •^xElt'^iT threading.Thread ftfj join 2r$£„ ifi#, join 

(££ti) joints. Hlffc, ^Wjoinflg®tt«l»±B#^e. 

Z^WftKtt1*«Tjey8*1JWII['C.'a«(«*tt»* threading.Event XffcfcfcfeS® 
**lfc). Event ft wait *m»« Event, 

B. aSJ5*8£&fTff#, A*.M*ffl* join atf'gg. 

pjaBffi«*aaiT. fjtsrisgara-^ffftfiiMfiiM^^gew 

»±—it®, ftJMt^ttgft+MW^rise^wiwjiftfcsagT. jMW*r«@ 

»*»#WCMtoWT. 

Python f*##. a# “«tr M2r 

SW-gSPStt: MB., 

^S^W-^try^, except ^'feJMM^fflfgrS, StftWa* 

w«M, &+^**«bmr<bir«*h , 

B^rewiffl 

thread.interruptmain, 

tfc&HfcM GUI ft«. fcTiftfcttS 

Python 

*B#^ge<]lD 0 *a, Python® 

wa». python (sa 99.99%) *fliafl'»±«e»^rs. 

Python MR* python fi$ C API 

£fifScfHj4j¥i6 PyThreadState SetAsyncExc, ID fUfflMW# 
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pythoap*<WR*n«ri6®r~ 

'hlfeJifiSfifr Python fWt6tt#«'#9U£g3&teWJa C£2f&<J Python SttHSk 

faRmW& C ftm'PMA—tnlWM python fttBg», it 
PyThreadState SetAsyncExc, 

M£8H 

Library Reference #1 Python in a Nutshell threading 

9.3 ^ Queue.Queue PA^J 

Simo Salminen. Lee Harr. MarkMoraes. Chris Perkins. Greg Klanderman 

«?«*«« Queue.Queue £#], *&. 

Queue.Queue 

»M8. Queue.QueueW*|MST-®JSraa««f* : F#‘t>*a9, ffiJa4«#7 

Python #*l¥0<j heapq 

jtefc*IM3&ll&. Queue.Queue ft put fH get #», ftffl put HE 

g« #jrt^#B*pjii»»i«HF«ft0raw 

AHVAl 

import Queue, heapq, time 
class PriorityQueue(Queue.Queue): 

def _init(self, maxsize): 

self.maxsize = maxsize 
self.queue - [ ] 

i 

def _qsize(self): 

return len(self.queue) 

# &*PA?'J*£*£ 

def _empty(self) : 

return not self.queue 

# &&M&zz* 

def .full(self): 

return self.maxsize > 0 and len(self.queue) >- self.maxsize 
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# *&«*»A-+*r* 

def _put(self, item): 

heapq.heappush(self.queue, item) 

# + 

def _get(self): 

return heapq.heappop(self.queue) 

# shadow and wrap Queue. Queue 1 s own 'put' to allow a 'priority' argument 

# M- ft# M£ Queue.Queue ^ put, priority 

def put(self, item, priority=0, block=True, timeout=None): 
decorated_item = priority, time.time( ), item 
Queue.Queue.put(self, decorated.item, block, timeout) 

Queue.Queue $} get, 

def get(self, block=True, timeout=None): 

priority, time_posted, item - Queue.Queue.get (self, block, timeout) 
return item 


PriorityQueue q, nflMUffl q.put(anitem) Aft, 

“-til" (Stmo) q.put(anitcm, prio)&JBj£Mtt; 

3fc{Sprio*;0nA«i. , vtfrtk&A'm 

mn. ftvtsm\t -mr satm### 

-«*" &m, m.±, “tar 

fcfcin. £ put WJ&0JS! decorated.item 

M*WW**tt1R£WroT. 

Queue.Queue Queue.Queue 

sraaftrwAs, atmeuR#*affl«r* 

FIFO (ft&ftdi) fx», Jn^HrMHflSXTttifcaWR, 

J'lJ. Queue.Queue Template Method Design Pattern (®®A 

ft iS it AS S . http://www.aleax.it/Python/os03_template_dp.pdf) „ S {£ ?# 

Queue.Queue fi»«R,JMT*AiKEt&7 

*-ffi_ P ut. _ g et^, Eiism****^, 

Queue.Queue ft put ft get Aft, put M3£««Jra-^ 

nlftW priority #», (heapq 

miiitttitoiSibfMnJMMMM 1 —* 
ffl fifo as), 2j§ib6iii**. mm&mmm 

*'M«8*MraBtttt, hjil 
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Library Reference ft Python in a Nutshell Python Queue ft heapqi 

5L http://www.strakt.com/docs/os03_template_dp.pdft 19.14 1?ft 

5.71?, 

9.4 *£g fi 

&i#: John Nielsen, Justin A 

Queue.Queue 

import threading. Queue, time, sys 

# 

Qin - Queue.Queue ( ) 

Qout * Queue.Queue( ) 

Qerr - Queue.Queue( ) 

Pool - l ] 

def report_error( ): 

••• *i4tt#*'tt**AQerr*»#«* ••• 

Qerr.put(sys.exc.info( )[:2]) 
def get__all_f rom_queue (Q): 

• i » 

*r«R*fc*Q+JJr**. £3*$# 

I I I 

try: 

while True: 

yield Q.get_nowait( ) 
except Queue.Empty: 

raise Stoplteration 
def do_work_from_queue( ): 

-#-Ax«r«±flMr ••• 

while True: 

command, item = Qin.get ( ) # 

if command == ‘stop*: 
break 

try: 


346 SI 9* 


if command =- 'process': 

result = 'new' + item 

else: 

raise ValueError, 'Unknown command %r' % command 

except: 

# except 

report_error( ) 

else: 

Qout.put(result) 

def make_and_start_thread_pool (number_of_threads_in_pool=5, daemons=True) : 

•" HBMnkmAXlFPM, ••• 

for i in range (number_of_threads_in_pool) : 

new_thread = threading. Thread (target-do_work_from_queue) 
new_thread.setDaemon(daemons) 

Pool.append(new_thread) 
new_thread.start ( ) 

def request_work(data, command='process'): 

1 '' X# Qin (command, data) 

Qin.put((command, data)) 
def get_result( ): 

return Qout.get ( ) * i£JL 

def show_all_results( ): 

for result in get_all_from_queue(Qout): 
print 'Result:', result 
def show_all_errors( ): 

for etyp, err in get_all_from_queue(Qerr): 
print 'Error:', etyp, err 
def stop_and_free_thread_pool( ): 

# *#****:*«. tfc**«*r*a*ib 

for i in range(len(Pool)): 

request_work(None, 'stop') 

for existing_thread in Pool: 

existing_thread.join( ) 

« }*»»«» 

del Pool[:] 

Wife 

jmmmi. bp. 

w—&*#***««». 

€#7 Queue.Queue 

Ifm@ilff7do_work_from_queueg» 0 lit 

“new” it** “*£«” (ft*. 31 
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+ , 4* «T 116 a M H T 

doworkfromqueue % "E ^®£5®+t WfttS , a^««^RlW 

command #^{tffllT^|Hl^M6<J&ao 

n*7ife«s», -+£«ggtfa#z*j8T*tt0tt«*jf«g, tMng#«i~ 

««*»*(*»#P (GUI. ^UW^r*?f 

^jiwastt^ggg. *a, aMTjr«si!?aE^T->h ‘iss 1 , -e^jFfefp^ 

mmm, «jE*#ewxfl;, 

ttfcWEfl!*, aumWWBt 

S, 4OTflBttgffm9ttfcttSft£ttSife. ^^it'B^»«}#iiff, ift/S&gff* 

^ilfc^gf&o fiUHfcftXfftftgA “W#g". 

make^and_start_thread_pool JtfttgfrttftttEnM*, SfctlSMMnJfMfcM 

Stf«t*H*T7Xff«g, R«4frM±£g-*SJfc, 

m&. *-*£Eje«T-^ 

stop_and_free_thread_pool 
(JfBTtEffl make_and_start_thread pool 

for i in ('.ba', '_be', '_bo'): request.work(i) 
make_and_start_thread_pool( ) 
stop_and_free_thread_pool( ) 
show_all_results( ) 
show_all_errors ( ) 

#ras«-Ki**fii*£&W: 

Result: new_ba 
Result: new_be 
Result: new_bo 

TffiS- 

for i in ('_ba', 7, '_bo'): request_work(i) 
make_and_start_thread_pool( ) 
stop_and_free_thread_pool( ) 
show_all_results( ) 
show_all_errors ( ) 

(spwff u s*” wiiMff): 


Result: new_ba 
Result: new_bo 

Error: exceptions.TypeError cannot concatenate 'str' and 'int' objects 

7 MIfls«g«#7 TypeError, HfcfcfcH#***!^*** “new” W&ig 
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3fe, int rffj fEv&W do_work_from_queue 
try/except fKffl Qerr #Hr 6J& repon error llk& show all_errors fi%{£ 

* Python 

as-'fsswmnu: mtHMxz. 

mzmn 

Library Reference threading fH Queue i Python in a Nutshell 

9.5 uzm&i&mmfimm 

Guy Argo 

“i/o gp^ar, up-eas 

M'A*m 

import threading, time, Queue 
class MultiThread(object): 

def „init„ (self, function, argsVector, maxThreads-^, queue.results^* 
False): 

self..function - function 

self..lock ■ threading.Lock( ) 

self..nextArgs - iter(argsVector).next 

self..threadPool ■ [ threading.Thread(target-self..doSome) 

for i in range(maxThreads) ] 

if queue.results: 

self..queue * Queue.Queue( ) 

else: 

self ..queue ** None 
ae f_doSome(self): 
while True: 

self..lock.acquire( ) 
try: 

try: 

args = self..nextArgs( ) 
except Stoplteration: 
break 

finally: 
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self._lock.release( ) 
result = self.^function(args) 
if self.^queue is not None: 

self._queue.put((args, result)) 
def get(self, *a, **kw): 

if self._queue is not None: 

return self._queue.get(*a, **kw) 

else: 

raise ValueError, 'Not queueing results' 
def start(self): 

for thread in self._threadPool: 

time .sleep (0) t — 

thread.start( ) 
def join(self, timeout=None): 

for thread in self._threadPool: 
thread.join(timeout) 
if __name__main__ M : 
import random 

def recite_n_times_table(n): 
for i in range(2, 11): 

print "%d * %d - %d" % (n, i, n * i) 
time.sleep(0.3 + 0.3*random.random( )) 
mt - MultiThread (recite_n_times_table, range (2, 11)) 
mt.start ( ) 
mt.join( ) 

print "Well done kids!" 


Wife 

MultiThread - 

t&foftm#.. as*. vAxm 

mm., 

MultiThread —+ 

«*-*»£«*«*fcaar5S8i«36. b*t« 

■e««. ‘BZ&JFTH+ar*, Start, 

join, Wifejoin 

pis get, 

queue.results &£* True, SHfc®#iEfS*JttAB^J). =&F*3fflS, MultiThread 

doSome S <*. *+«««« W#»7G 

ffi next #«&««. fffl^nextMiWffl&ajja^iSr), SM W^TW 

Ifl*S5J*. 

« Python aufEKSSt 
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£»WN»fr I/O *f)s. in*—raftS-Sf CPU 

cpu itiF±, 

^python If, BP&ttiifcffjISffSfc&gjtMWt&tilJijs 
ft, !»***£*, SSH* Python GIL (£J|j|f# 

«M«). Python ftl«7flB£H-i!*a^£7|R]tt CPU ±. 

GIL, CWftffASit^ifn^fflllli^Pythonft^Wr^ 

(Si*) W^GIL. Ufa, JtfriftfTA^FBriBiiaW. 
aarara-^iiflMtf c wrawg*, python 

fflo (S^ Python W^[Sl®jytaW3;Sft. taJython, j£ft& JVM[Java &W,V\,]Z±, g)J 

# IronPython, iiff# Microsoft M.NET ¥ff±. 'Eff]3BUr3*Hl&*aRlM: 

Python”, HP CPython£36.) 

w.z$m 

Library Reference ft Python in a Nutshell 'fW threading ft Queue -g?i^ q 



&i4t: Michael Hobbs 


ft# 

iifaWSSilio 

candygram Erlang MJfffSSSW Python 2?T 

fififfl candy gram, fafcgfeX —, tfciP TBS'S 

import candygram as eg 
class ExampleThread(object): 

.counter 

def __init___ (self): 

""" # counter #S£*7 0, True ,,,,,, 

self.val «* 0 
self.running = True 
def increment(self): 

""" counter i#Jtf 1 
self.val += 1 
def sendVal(self, msg): 

#S#counterilJfe^(=lWlfe8 —" 
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req = msg[0] 

req.send((eg.self( ), self.val)) 
def setStop(self): 

""" False """ 

self.running = False 
def run (self) : 

""" ftSflSXPA """ 

# Register the handler functions for various messages: 
r = eg.Receiver( ) 

r.addHandler(•increment', self.increment) 

r.addHandler((eg.Process, 'value')/ self.sendVal, eg.Message) 
r.addHandler('stop', self.setStop) 

# *»**#£* 
while self.running: 

r.receive( ) 

%7Bnb-+am, 

counter * eg.spawn(ExampleThread( ).run) 

*/74t3 counter Receiver 

response - eg.Receiver( ) 

response.addHandler((counter, int), lambda msg: msg(l), eg.Message) 

counter ft response 

counter.send('increment') 
counter.send('increment') 

# i 

counter.send((eg.self( ), 'value')) 
print response.receive( ) 

# 

counter.send('increment') 

counter.send((eg.self( ), 'value')) 
print response.receive( ) 

# 

counter.send(* stop') 


Wife 

W T candygram (hnp://candygram.sourceforge.net), Python H #if] A : . 

Erlang Erlang 

Erlang HSS, . 

5)7tF.m **«■*«. 
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WHAtfflttl-'HlSW Receiver , '6i6$^HJlD?S^T. mu, ffi 

#H M ifc W. HE £ i& T ffl Erlang , http://www.erlang.org/download/erlang-book-parll .pdf 
(Concurrent Programming in Erlang) SffiT-tfD'MittbftjS, 
candygram 5 7.2 If. 7.3 IfWfi 7.5 1f»j£M0f«jB«[. 

♦If^-fflTaa candygram 

J»+iEfT, printJI»WAtrffm«2W3. 

candygram.Receiver 31|$n|5JXf^fi^#SSWoaddHandler 
Receiver.receive ?fi£|5]g«6<J*SJH. M5 Receiver 

addHandler^SW, *n*l*TfKttttilH“#ik. ft{n2£a5T^&W$8H^#», PJ# 

candygram.Message #S:, IliJ receive 

^1f: “increment", (cg.Process, ‘value’),“stop” VX&( counter, 
int).“increment”«“stop"«S*mfBJ^W*S.^>»JEBettfiI{!l(5l-a-W^W^“increment" 

*P “stop” lfn(cg.Process, ‘value’^^EK-^MTCfclKlTcS, 

cg.Process value. Hid, (counter, int) 

TCjffKlTGffl, 'f'ytjRfi counter XfJfclfnSC-t'TGlta—I'®#. 

BlUUt http://candygram.sourceforge.net ffcflJJEcandygram fcifKlfpfftS't' 
web JteSh, 5PfSJSlt Receiver.receive #&ttj8ttl2Ui 

mzmn 

Concurrent Programming in Erlang, 1C, http://www.erlang.org/download/erlang-book-part 1 .pdf , 
candygram (Kj/E 51 http://candygram.sourceforge.net. 

9.7 bmmm& 

John E. Barham, Sami Hangaslammi. Anthony Baxter 

m&um 

python2.3 * 
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a, Python 2.3 

tfc® Python J6«Mrg{£ffiW threading#*fe, fijffl thread 

_tss « { } 

try: 

import thread 
except ImportError: 

# «ffJ<£*, Python### 

# -***#-**« 

def get_thread_storage( ): 

return _tss 

else: 

_tss_lock - thread.allocate_lock( ) 
def get_thread_storage( ): 

""" """ 

thread_id - thread.get_ident( ) 

_tss_lock.acquire( ) 
try: 

return _tss.set_default(thread_id, ( }) 

finally: 

_tss_lock.release( ) 

Python 2.4 threading.local 

try: 

import threading 
except ImportError: 

import dummy_threading as threading 
_tss - threading.local( ) 
def get_thread_storage( ): 
return tss._diet 


Wife 

&*£:*> @ . ttip, 

lauwyMotiiajMMT 

^WnTiBtt, tt****#*. *1?M get_thread_storage S&iIi2$SI “StfSttS# 

f#" WU«8«flr8MfcJB 

TOJMWt 

Zope (KJlSfaXt&lfctg# ZODB W get transaction iiitScW—'HR®. 

deIete_thread_storage aa. S#WS«&«Wfl!, *#*#!* 

Python 
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urewt-i s.-i'jJLmmm, jmmwmmnjmn, mjsfMMtoXfc, matm 

(*m#«ti«w« 8> © (tfciirtt*+-fi**is»x 
fN*8. as«^?Ftttttt&£ 

ffitfr£Stg«8ltf, Bit***#. JEBSWfc. 

1*»ftW'f«, setdefault (JR"? HUMS*#* 

set_default X«W£^®?m). $0 

Python (»«S*»liHH¥aM«ia 

& Python 2.3 *&WfrW. ©*Z**. «#SBP« Python PAJgXi£fT7*«l*llf&M 
«aH«». ««l©JMBIB8IfftE#). s-twi, »*-'Hftg*Jtffia--'H» 
£@X7M&T, ID WB6*l*+Mll.ll:tt«S» id -#, Silt, *r» 

8T?T8*«i^ttBIJi*a*tt8SHT*M **. to*©©©® 

«®JW deleteJhread.storage g», * 

a, art^ttlW*******#. 50 

■«, w**©**-** 

_creating_threads - True 
_tss_lock - thread.allocate_lock( ) 

_tss * { ) 

class TssSequencingError(RuntimeError): pass 

def done_creating_threads( ): 

. 

global _creating_threads 
if not _creating_threads: 

raise TssSequencingError('done_creating_threads called twice') 
_creating__threads * False 
def get_thread_storage( ): 

""" ®ei-*»«#*#«** """ 

thread_id - thread.get.ident( ) 

# to*&S6J 

if not _creating_threads: return _tss[thread_idj 

l 

try: 

_tss__lock.acquire( ) 

return _tss.setdefault(thread_id, { }) 

finally: 

_tss_lock.release( ) 
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7'ft^{Ift;£_creating_threads, True. 

True, mjTM&irm'PMjf*' ns 

flfft£&#ftM get_thread_storage M) ^li#P8M7, #+«« 

done creating threads. 

fflW_creating_threadsigj£7 False, Vkls, (£{6J)tf get_thread_storage — 

#tt#M2rsc. BPs*«ra±»4 £ *_tssno, wT'^mmmmtm, tn^fSM-7- 

H*fcM«tf*«WI£ilVB donecreatingthreads ag»(KjfttHL£, »—WtftfttttB# 

w?f«, *#«fi£g*ttSMftftiB 

ttJIHfcMS)* A«3?ft Python 2.4 4>®ff. KGMMUrM threading.local 
KM. KSEBMM. threading.local £0-+*?#*, 

ft*M&*T*M Python 2.4 AMW+, KHMJtXtfcM—*__dict. _, 

2.3 Mft««-s*. ^waMK^rawiitfft2.3 m 

2.4 t, #Keum#MM 7 nMMffiMJK*i 

import sys 

if sys.version >- '2.4': 

» #iA 2.4 get_local_storage fy/LX 
else: 

# i&A 2.3 6*?#t get_local..storage 

2.4 MftMJRKTttttft dummy, threading Mffiffl , a+WMflrBMJZi 

$ dummy thread —#, ft Python 2.3 &W4*«ifcftfilf¥&T#*Br 

fflW. ?£ife Python dummy «£. KI2V9tUl!B 

«&isfTftft(BJ ;s F£±MB'ffl£#. 4nft¥&£a£«Stt«. 

*, «fl#MM*Tdummy_threadfi9#«*-«. MSMf 
*BW?HII**T. Mtta^MftW. ■eW?H0i|/J'»^. W%atI*T*#K»W« 

tSttrffffififfl 7 dummy_ threading 

Jg£&*4 

(JSMtttf C++g#MM). ## Douglas 
Schmidt, Timothy Harrisson, Nat Pryce M Thread-Specific Storage: An Object Behavioral 
Pattern for Efficiently Accessing per-Thread State (http://www.cs.wustl.edu/~schmidt/ 


356 


S9* 




PDF/TSS-pattem.pdf) i Library Reference dummy thread, dummy_threading 

VJsH Python 2.4 threading.local * ZODB #J55 £|-Ja 1 http://zope.org/ Wikis/ 

ZODB/FrontPage 0 

9.8 

Brian Bush, TroyMelhase. David Beach, Martin Miller 

7B8. 

M'&nm 

(microthreading): 

import signal 

# Scitt: £ -p David Mertz 

# http://gnosis.cx/publish/programming/charming_python_b7.txt 

# -# 

def empty(name): 

. """ 

while True: 

print "<empty process>", name 
yield None 

def terminating(name, maxn): 

.. 

for i in xrange(maxn): 

print "Here %s, %s out of %s" % (name, i, maxn) 
yield None 

print "Done with %s, bailing out after %s times" % (name, maxn) 
def delay(duration-0.8): 

""" 4'duration , «'WMrt#^-|b, ; f«l """ 
import time 
while True: 

print "<sleep %d>" % duration 
time.sleep(duration) 
yield None 

class GenericScheduler(object): 

def __init__(self, threads, stop_asap=False): 

signal.signal(signal.SIGINT, self.shutdownHandler) 
self.shutdownRequest = False 
self.threads = threads 
self.stop_asap = stop_asap 
def shutdownHandler(self, n, frame): 
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""" intelt — SIGINT.""" 

print "Request to shut down." 
self.shutdownRequest = True 

def schedule(self): 
def noop( ): 

while True: yield None 
n = len(self.threads) 
while True: 

for i, thread in enumerate(self.threads): 
try: thread.next( ) 
except Stoplteration: 

if self.stop_asap: return 
n — 1 

if n==0: return 
self.threads[i] = noop( ) 
if self.shutdownRequest: 
return 

if __name_"__main„": 

s = GenericScheduler(l empty(’boo'), delay( ), empty('foo'), 

terminating('fie ', 5), delay(0.5), 

), stop_asap=True) 

s.schedule( ) 

s - GenericScheduler(( empty('boo'), delay( ), empty('foo'), 

terminating('fie', 5), delay(0.5), 

J, stop_asap=False) 

s.schedule( ) 


ft, Chistian Tismer M stackless, Python 

JE http://www.stackless.com. 

Python 4n[wi^W«S-#. 

l?!^£teffl3£S5*MIA, 5U Python asyncore 

Stfcft] Twisted •&, JaL http://twistedmatrix.com/products/twisted (i£'BJiy>JfJ@:]t§!!5£f§) „ 

iMWHfcJB yield, 

mzm 

David Mertz #j£H. http://gnosis.cx, ?E#ITChristian Tismer 6<J stackless 
python, Python JE http://www.stackless.com, Twisted 

Matrix, JE http://twistedmatrix.com. 
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9.9 £ Windows 

Bill Bell 

Windows WI4 1 

m& urn. 

^^^nx^fiRPjRtga^sfflg^w-^tfii, {S'Efn«P®s m —ipranas 

tfcinTffiit'K Mark Hammond #J PyWin32 
Windows API 

from win32event import CreateMutex 
from win32api import GetLastError 
from winerror import ERROR_ALREADY_EXISTS 
from sys import exit 

handle = CreateMutex(None, 1, 'A unique mutex name') 
if GetLastError( ) «= ERROR_ALREADY_EXISTS: 

print 'Oh! dear, I exist already.' 
exit( 1 ) 

else: 

» ftttxftspTT. fc*P: 
from time import sleep 
for i in range(10): 

print "I'm running",i 
sleep( 1 ) 


“A unique mutex name" , ffi 

ID, #£S|l*&iiEffl|B]ffiA, teS'NFfeW;®#* 
windows i&t£J4*s (\). 

Windows ¥6±, fiP Global^ Local\, fi 

Windows Windows NT, 

95, 98l^&Me„ 

Win32 API Mffl CreateMutex ftMT—'MI/ fIHSM Windows 1*3 # i£[s] T'SW— 

windows 
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IW]J|jE^C.’WWll A API Willi]®, BPafflfflffl GetLastError API fifr^#W3S® 

ft. error 

ALREADY.EXISTS (tfcjto, MU+tt^WiEffiefft). 

mBZb (&&ajmR-£;m&j. iti n, ffi 

Windows 

20*#. fiiftpIJE, S)rS««f£iS*fcrt&*RSiJ± 

mz$m 

Py Win32 (ft Win32 API it3( http://starship.python.net/crew/mhammond/win32/Downloads. 
html) l£ ActivePython (http://www.activestate.com/ActivePython/) i Windows API 

(http://msdn.microsoft.com) i Mark Hammond ftl Andy Robinson /jJflffKj Python 
Programming on Win32 (O’Reilly) 

9-10 {$» MsgWaitForMultipleObjects &h II 

Windows jgjft 

Michael Robin 

* Win32 «/**, ffiSitMtff.ft, (waitable 

object), 

Windows gJBSffftffiAfflffi. &tt#3rffiA£, ft Windows flMritt. 

import win32event 
import pythoncom 
TIMEOUT = 200 # ms 

StopEvent = win32event.CreateEvent(None, 0, 0, None) 

OtherEvent = win32event.CreateEvent(None, 0, 0, None) 
class myCoolApp(object): 
def OnQuit(self): 

# areYouSure it ti&lfc, iii±$ 
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if areYouSure( ): 

win32event. SetEvent (StopEvent) #ifL &>fj 
def _MessagePump( ): 

waitables = StopEvent, OtherEvent 
while True: 

rc * win32event.MagWaitForMultipleObjects( 

waitables, 

, # Wait for all = false, JJr 

TIMEOUT, # (i£ win32event. INFINITE) 

win32event. QS_ALLEVENTS) # 

# # TIMEOUT ft 

# Windows 

if rc — win32event.WAIT_OBJECT_0: 

# + StopEvent#** 

# ffHAIMMUftib. JtjbiHAX 

break 

elif rc == win32event.WAIT_OBJECT_0+l: 

# OtherEvent SSI. 

# 

# (ftft. «. iftS. i**o, ftft) 

pass 

elif rc == win32event.WAIT_OBJECT_0+len(waitables): 

# -^Windows -ftlf-t. (#J|»1 

# WAIT_OBJECT_MSG < 

« WAIT_OBJECT_0 

# &#>#.€. AH ft ft COM. DDE, V.&X1& 

# Windows 

if pythoncom.PumpWaitingMessages( ): 
break # J —'1' wm_quit ft 
elif rc -- win32event.WAIT_TIMEOUT: 

# 

# tfltaiti# (tfcfett*!**) 

pass 

else: 

raise RuntimeError("unexpected win32wait return value") 


Wife 

OTflMRS&ttl, ifff* 
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Windows API MsgWaitForMultipleObjects 'S&gftJl't'g&o M—'i' 

*-+##*-+*!£. s##o, annual 1 jti«* 
windows babs, a««aa»^ftiftwtt 

JS win32event.QS_ALLEVENTS, tjtfiMfft Windows ^0 

(ms), JjSt win32event.INFINITE, 

while Tme, break ffiglb 

«*f). ****»*“». ‘BUM! API ASMfr^St*. SAPHM:*H*W, 'E®®- 
'MHfMfiLAHttlHa. win32event.WAIT_OBJECT_0 *P win32event. 

WAIT_OBJECT__0+N-1 ^L|b] (N ), ft 

»w«, a***a**iwirjin\ (xt^*®* 

ffl»Rr^^rt«xta, *r«#tt*{**jtii*MR*). & urn mm* 

win32evcnt.WAIT_OBJECT_OM^{I«)CM^ie^^S*lWX ; t^7r;ffl4 , W^^l^o 

i£® win32event.WAITOBJECTO+N ft] * ^ f # *S ifc M K* ® ft * ?B A *t T # # * & 
(pending ) M ^ iS . ft i* f+ If Si. ~F , pythoncom.Pump 

WaitingMcssages (JMfi#jn*i||fll7-* WM QUIT « 

A*£B True, S#aff]UtS*T while »Jf). ffi win32event.WAlT_TIMEOUT ft|« 

waTaBt^ftssM**. afiBraaaaaffttB. ft***, «*r«Aft*ft, 

A*±, (If 

Win32 WlHDrtf-fcMiUR. XifcJnB. aa*Ur»ar*#fi*ttM.3fc«tt--^ J fa 

«i»Airaa»«**7. 

#^raw^r«#wrt«xtaaifsi^ww»ffft». **. an^-aa#, **anjEat 

~^, «i«BAj£^Mtta@AAn7ca. *a. a<BB^iEfli*Miya±wft«tt 

m&m, vm-erifcMWFfMmw. 

**»» 

PyWin32 M Win32 API ;£t§ (http://starship.python.net/crew/mhammond/win32/Downloads. 
html) sX ActivePython (http://www.activestate.com/ActivePython/) i Windows API 
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(http://msdn.microsoft.com) i Mark Hammond fO Andy Robinson Python 

Programming on Win32 (O’Reilly) 0 


9.11 popen 

&-#}: Sdbastien Keim. Tino Lange* Noah Spurrier 

j 

os.popen BftSMMIT. It 

$n, Tffifi— 'T'iffiii os.popen W.%1 S gnuplot ;rclS—SsfrSIjfKjffi] 1 ? 1 : 

import os 

f - os.popen('gnuplot', 'w') 
print »f, "set yrange [-300: +300 J " 
for n in range (300): 

print »f, "plot %i*cos (x) +%i*log (x+10)" % (n, 150-n) 
f.flush( ) 
f.close( ) 


Wife 

SUM*Python*rn* JSIiSM popen (* 

os) snawsi-^ 

ffiwsw os.popen 

7. TBffftKtteiftffgunplottt- -I'm? 

TSWtSi'ffiJftAW, os.popen ffl). 

i§W f = os.popen(‘gnuplot’, ‘w’)<?J?B T“ y h:!£3£f't : *]'8fe, % “gnuplot” 

MMftfBihmmtiiili (5&TisfT*1*Mft«. tbWMMh path gnuplot, 

gnuplot«e*«:«=, ir& > M £ 6, 

#. gnuplot ft££flrJS.. #J*L 

http://sourceforge.net/projects/gnuplot-py/, iifi — gnuplot 

Python m P , X&it£B8^£ST*1*JttfSMSS&. 

o S .po P en mmm&mm os 


atm. aswisj# 
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os.popen2 £#, &Python2.4*, nTBfcttfSrWta;® 

«ft subprocess. *a, 7**M$P 

ft. « 

pexpect , Python « ft , nj ^ £ 

http://pexpect.sourceforge.net/Ji 4 ilJ. pexpect 

fi*$ pexpect ®-^nJ 

^J, os.popen StB^/HT. 


Library Reference fU Python in a Nutshell ‘J’M os lift (JfJjlJM os.popen ) fi/j AJS1 gnuplot, 
BL http://www.gnuplot.info 1 gnuplot.py, j*L http://sourceforge.net/projects/gnuplot-py/ ( 
pexpect, JaL http://pexpect.sourceforge.net/. 

9.12 S® UNIX Shell 

&i$J: Brent Burley. Bradey Honsinger. Tobias Polzin. Jonathan Cano. Padraig Brady 

UNIX 

popen2 MfttBIMiWiMKftaMttK. firaut»a«l*ffcntl*ftMff|ft, «**&£« 

MUftMlEtt. 2^r-'MffflSiJW*fte select, JWttWMnT. 

import os, popen2, fcntl, select 
def makeNonBlocking(fd): 

fl = fcntl.fcntl(fd, fcntl.F_GETFL) 
try: 

fcntl.fcntl(fd, fcntl.F.SETFL, fl I os.O_NDELAY) 
except AttributeError: 

fcntl.fcntl(fd, fcntl.F_SETFL, fl I os.FNDELAY) 
def getCommandOutput(command): 

child - popen2 . Popen3 (command, 1) t stdout stderr 

child, tochild.close ( ) # ^99?% \ child fr*J stdin 

outfile = child.fromchild 

outfd * outfile.fileno( ) 

errfile = child.childerr 

errfd = errfile.fileno( ) 

makeNonBlocking (outfd) # ftfd^K-S 
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makeNonBlocking(errfd) 
outdata, errdata = l ], [ J 

outeof = erreof = False 
while True: 

to_check = [outfd]*(not outeof) + [errfd]*(not erreof) 
ready = select. select (to.check, [ ], [ ]) # 

if outfd in ready[0]: 

outchunk = outfile.read( ) 
if outchunk == ' * : 

outeof = True 

else: 

outdata.append(outchunk) 
if errfd in ready(0]: 

errchunk = errfile.read( ) 
if errchunk == '': 

erreof = True 

else: 

errdata.append(errchunk) 
if outeof and erreof: 
break 

select. select ([ ),[ ),( J,.l> # & - A W (»J 1* 

err = child.wait( ) 
if err !- 0: 

raise RuntimeError, '%r failed with exit code %d\n%s' % ( 
command, err, join (errdata)) 
return 'join(outdata) 
def getCommand0utput2(command): 
child - os.popen(command) 
data = child.read( ) 
err - child.close( ) 
if err: 

raise RuntimeError, ' %r failed with exit code %d' % (command, err) 


t- UNIX shell Python 

m . os.system, 

getCommandOutput ft fr — 'h l*> * . $n * # 4- * PR , 

getCommandOutput iW stderr 

as +m Hti*+**gi mTit 
&jg, m&) mtt. **#*«**»««*. m 

E.il mm select 

ttE, select o.is m 


mm. 
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Kffls, ta 

ftffraMs. m 

time.slee P (0.1)*finriXW. fiJtgE&fSegftSJ&iHffliit selectselect J, 
time «ttT. 

getCommandOutput2 „ 7 S ift£E SS J£ . fil fgj ¥■-R $ *& ft ft 1# ftp — ft 

2>/dev/nuII B(J aj , tfc#p : 

listing = getCommandOutput2(’Is -1 2>/dev/null 1 ) 

o S . P o P en4 a#. ft#7ia«w&m^ims-&ft7-ig. * 

a. xtTaftfljft, *e:«e^ft-fiw 

ft Python2.4 ^ fa sub P rocess ft ftfj Po P en 3§3fc#ft 

P o P en2.Po P en3 0 ftft, (BPffiffl fcntl ®#}fH select 

popen 2 & success 

fttf:fr£Mfflft-ft£ UNIX Cygwin, ftfjgft Windows 

uNixTWtt^-, itm. 

A. select wue* (ft Windows ft, ifcRftzM socket j2:?T select 

8M£. ffn^Hmi¥Xm . UNIX 

import os, tempfile 

def getCommandOutput(command): 

outfile » tempfile.mktemp( ) 
errfile * tempfile.mktemp( ) 

cmd = " ( %s ) > %s 2> %s** % (command, outfile, errfile) 

err - os.system(cmd) » 8 

try: 

if err !* 0: 

raise RuntimeError, '%r failed with exit code %d\n%s' % ( 
command, err, file(errfile).read( )) 
return file(outfile).read( ) 
finally: 

os.remove(outfile) 
os.remove(errfile) 

*£»» 

Library Reference Python in a Nutshell os, popen2 , fcntl, select 1^23: 

tempfile Library Reference ^ftfl subprocess ^ft ({X Python 2.4) 0 
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9.13 £ UNIX 41 fork — 

Jurgen Hermann. Andy Gimblett. Josh Hoyt. Noah Spurrier. Jonathan Bartlett. 
Greg Stein 

ff* 

unix ££ unix Mm# fork ^ams^—M^m^M 

mmm. 

M£j>m 

fniBMS'h'C.'M. 1 *, t- daemonize.py 

import sys, os 
ttSlfiiftS fork 

?£#: inetdg^^. ?*£#*! inetd 

5tf£ 7 tfr **£<*«*. ®f 

chdir ( )faumask( >7. 

• • I 

def daemonize (stdin-•/dev/null•, stdout-’/dev/null•, stderr-•/dev/null ’) • 
••• Forkai» 

( F^^roJf'J/dev/null ) 

■ 1 1 

# Perform first fork, 
try: 

pid - os.fork( ) 
if pid > 0: 

sys .exit (0) » *iB . 
except OSError, e: 

sys.stderr.writer-fork #1 failed: (%d) %s\n" % (e.errno, e.strerror)) 
sys.exit( 1 ) 

# 

os.chdir("/") 
os.umask( 0 ) 
os.setsid( ) 

# fork, 

try: 

pid * os.fork( ) 
if pid > 0: 

sys.exit (0) # 
except OSError, e: 

sys.stderr.write("fork #2 failed: (%d) %s\n" % (e.errno, 

e.strerror)) 

sys.exit( 1 ) 
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# »«&*£***# 7. 

for f in sys.stdout, sys.stderr: f.flush( ) 
si = file(stdin, 'r') 
so = file(stdout, 'a+') 
se = file(stderr, 'a+', 0) 

os.dup2(si.fileno( ), sys.stdin.fileno( >) 
os.dup2(so.fileno( ), sys.stdout.fileno( )) 
os.dup2(se.fileno( ), sys.stderr.fileno( )) 
def _example_main ( ): 

*##*-****BtW* ••• 

import time 

sys.stdout.write('Daemon started with pid %d\n' % os.getpid( ) ) 
sys.stdout.write ( 1 Daemon stdout output\n') 
sys.stderr.write('Daemon stderr output\n') 
c - 0 

while True: 

sys.stdout.write('%d: %s\n' % (c, time.ctime( ))) 
sys.stdout.flush( ) 
c = c + 1 
time.sleep(1) 
if __name_ 

daemonize('/dev/null','/tmp/daemon.log•,'/tmp/daemon.log') 
^example .main ( ) 


Wife 

s?& unix fork .ft w. Richard 

Stevens fr-jE5^ Advanced Programming in the UNIX Environment (Addison-Wesley) 

XtJfcftilMBMMH. ftfflWWforkW*. 

JsfrWtSWftil. 2.15, *FV 

web®#*?), daemonize M 

m, sheiia^^ttstig^T. 

UNIX ft# UNIX Aft, iSl^iS Stevens 

AJ-'HSrT fork” M-pMftmmSi£Miii®M& UNIX Programming FAQ. 

5L http://www.erlenstar.demon.co.uk/UNIX/faq 2.html#SEC16„ 

Att-T. n—* fork **Tit shell setsid 

ft, setside (session 

leader)", Ifcff]# 

fr^a«x forkft^-&fork^^, jtt 


368 


19* 




Stenvens UNIX Programming FAQ f C 

Python tS«##ST@f^WPOSIXgP, fo%±*SVkm Python ^SE—Ko 
asWts* c fWJ*£l«r liUMiMt Python, MK@J* Python w os.fork 

^jS 0-1 *#*««, 1"OSEiTor|Mf 0 Hifc, C ft«+8P 

#SjlS fork Mi£tel5^®i§''h J f 0, jitffitE—-f* try/except ill'frjfft try fork, 

®£»*4 

Library Reference ^0 Python in a Nutshell os » UNIX manpage 

4*£KJ fork, umask ^0 setsid » W.Richard Stevens Advanced Programming in the 

UNIX Environment (Addison-Wesley) i li^S^c z f' f 4 r l^ , aSW UNIX Programming FAQ, 
HL http://www.erlenstar.demon.co.Uk/UNlX/faq_2.html#SEC 16 0 
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mm 


51a 

Donn Cave, 

an ****&&*-%&(*)&>¥& — 

Python lE#M‘8mmMVt®, ttT-Kftfe Python @f?ftMltr. <1 

Python £ UNIX ¥6 K, ** 

!in Bourne shell ft awk. Python Z H B Ejc ^gtt'EfrL &« Python, ■& 

«fBW- ftfttttftVi’S] ma&M&fBm* 

<B Python TOftg^H 

##MJfcfc«lB«iABt^ft*WH#W3SflHa^ Perl (T2& 

W^S-n/J'J5W*W), UNIX *£<|*.je#llPython Python 

A2HJ?M python 

wiBiaaafilis*##**. 

#^r«a#w#nv 

^SWSn. £ UNIX (feftSSSWMacOSX) *. 

*»££■*, £!£$*$*£# ( E Eric Raymond W The Art o/l/W/Jir Programming , 
http://ww.faqs.org/docs/arlu/, ffefliHjTiliittttgJfft 

*Tftft;Rj&). BIM, ffi 

python #5t, “enwr c &mv3 tty m*m»& 
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(]*L Python ft TTY TTY fa 

“tit. XfT TTY *T-e*a#«t^-^TTY, & 

fflgtfattttJBiratfifAtt tty, jg#&4MHKtt*na. ®ins 

ftfflsffl. h**^. ^a^fnwft5tM^=*r 

jfgpexpect, '£#t^T pty ffn£.f[S#Sj{£ffl, ftTftftfjfg.B.i### http://pexpect.sourcef 
orge.net 0 

ft Windows T, '(tffiT«3S UNIX T6SB4T-JH- -», <MHSffl3fc^ja*tMrSttft 
&m&«If£ftftW«M®£t, tfcnm*Sfflil3£# Windows API#ftiR, SM^il 
a COM 5f£^f#„ Python #?Ha£KLwinreg Mark Hammond ftfj PyWin32 iA, VAR 
Thomas Heller M ctypes iDft~S, ft Windows *Sfc*afli!rH##**iitt7ft«. 
ft*$4>, Windows tSlttft#. ft Windows «f», f^ftjfcgEfSiSW, 

Python aPJWStiiKStbft UNIX iHl tt ft 4M§ £. PyWin32 r«PT&ft 

http://sourceforge.net/projects/pywin32/TSo ffil ActiveState (fylgjftft ActivePython (ft 
Python JfefrJ&TD’Sfc'&JS7 PyWin32 (http://www.activestate.com/ActivePython/),, ftT 
(stlffl S T?(J fits ft Will, Mark Hammond ^0 Andy Robinson ej 

IfW Python Programming on Win32 (O'Reilly), ctypes WJhj IsAft http://sourceforge.net/pro 
jects/ctypes TIL 

ftftff]**W-*: aMHfef], ftSft Python! s Python 
ftl*&ft&®#&ftft£Mfti8Jft±ft#, Python aft 

10.1 £/ 3 tBi#lS?«g 

Devin Leung 

£iS£tn.M&^fiTT*f MftiSo »#TWftR»ft makepass.py: 

from random import choice 
import string 

def GenPasswd(length=8, chars=string.letters+string.digits) : 
return ’'.join([ choice(chars) for i in range(length) )) 
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i-Mfc 

&nnm. rn+to^, wm^tu 6 12 ($&&■. 


»> import makepass 
»> for i in range (6): 

print makepass.GenPasswd(12) 


uiZWGSJLWjOI 

FVrychdGaAaT 

CGCXZAFGjaYI 

TPpQwpWjQEIi 

HMBwIvRMoIvh 

IS****!/* 

bm«r, <*£«* 

mmmxxmwm*w.*m, 

aEKttTJUu agiB^^THfe^. tt 

E£«itiiid{£*59. (JB.10.2W. 

£ai&, &«i$iTaifc. 

E*«» 

10.2 15", Library Reference #11 Python in a Nutshell random MXS. 

10.2 

$ri#h Luther Blissett 

seriate-®, 

M&Jrm 

mntem-w&Oj&ift'fe, iftticMttnjcs® (n-gram). aft^ra*«fsi*34 

(Markov Chain Simulation of English) .- 
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import random, string 
class password(object): 

# IWlKSit self.data 

# *«#*«# + •** 

data = open("/usr/share/dict/words").read( ).lower( ) 
def renew(self, n, maxmem=3): 

••• ttmaxmem**#, 

& self .chars 4 1 JR ft n 
self.chars = l ] 
for i in range(n): 

# ##l “##” self.data 

randspot - random.randrange(len(self.data)) 

self.data = self.data[randspot:) + self.data[:randspot] 

# n-gram 
where = -1 

# self .data 4* maxmem 

# MKnaxmea. i * 

# *«;*:«* self.chars 

locate * ’join(self.chars(-maxmem:)) 
while wherecO and locate: 

# data + #) n-gram 

where - self.data.find(locate) 

# itn-gram 
locate - locate[ 1 :] 

# where---1 H locate-''» self.data [0] 

# self.data +HJMS-*. 0**fc*4 

c ■ aalf.data[wher«+l«n(locate)+ 1 ] 

# j»a. 

if not c.islower( ) : c - random.choice(string.lowercase) 
« self .chars 

self.chars.append(c) 
def __str__(self): 

return 'join(self.chars) 

if_name_== '_main_ 1 : 

pastiche [passwords [length [memory]]]" 
import sys 

if len(sys.argv)>l: dopass = int(sys.argv[1]) 
else: dopass — 8 

if len(sys.argv)>2: length - int(sys.argv[2]) 
else: length = 10 

if len(sys.argv)>3: memory - int(sys.argv[3]) 
else: memory - 3 
onepass = password( ) 
for i in range(dopass): 

onepass.renew(length, memory) 
print onepass 
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ttifc 

mw&GMi 'e^j*w«f»xH i ffl/ i, iiswn;«#»iete. 

#S£±Sft-4*M5r. #&io.it>. 

*1*WSiMT-tt««M«&. (A**5) ffiSM. data * 

e*tttttt«:fr58StH*», ffl data JGHKJB^fltSAng«Ei£s*W j 
L inux ^SEffi^^/usr/share/dict/words (&ffclHjttJWLh, jlfcXft'fU^ 

Tffia 45000 *#«), Sflt^^^XSMPTBL ihffi«^1fSSiE+Z.M^**, 

maxmem 

ij*->Ha«A**SESw. ftR^awjfe m nm m w***^**. 

maxmem 

IWttX+'t'tt**, fW& “HH1" -#, S#**^S<) maxmem-1 

Msjfisatetttffiiiw 

1*«T. 

THJi: pastiche.py : 

(situGtioni cooker]$ python pastiche.py 

yjackjaceh 
ackjavagef 
aldsstordb 
dingtonoua 
atictlyoke 
cvaiwandga 
lidmannack 
olexnarinl 

lsitu@tioni cooker)$ python pastiche.py 

ptiontingt 

punchankin 

cypresneyf 

sennamedwa 

iningratod 

fancejacev 

aroofcasod 

nryjackman 

jEiatomx.. xtT-'HH/*, is 
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•efn^s*iEWBfi«i®^ 0 ««, ^its. ftns-SA^iStt'ea, 

jBB'Efnsaf^sttEifltw. nmih-efnsfc—&, BMitt&^jea—s. $h#3i$»m 

(tt-t-Wtt, *6 

i&ta£$6<j/j'^#M$m, wjit26w%2* 

a#«JKW1R^:Sfll^®fnaS:fnW 

JEW. 

, £&7®KM-a*&-ft I960 Mome Gasser 

ft Daniel Edwards AEWWftlft. (Federal Information 

Processing Standard, FIPS), FIPS 181, 1tl&7&£lDft&tlL “"J2tt" W8?5iMW. 
# RL http://www.itl.nist.gov/fipspubs/fipl81 .htm 0 

10.1 7>, Library Reference ft Python in a Nutshell random 

10.3 U POP MattftAltlEJiJ* 

&i%i: Magnus Lycki 

Python 0rftW/f§/ i >iPft£'h pop K*« >pft||g 

p, ID ft® 59, 5g«Wj3MB2|g. 

m&xm 

iDft«n. mi 

os«. &in*m&mmptiwm)o 

def popauth(popHost, user, passwd): 

tl •) N 

import poplib 
try: 

pop = poplib.POP3(popHost) 
except: 

raise RuntimeError("Could not establish connection " 

"to %r for password check" % popHost) 

try: 


WMfii 
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pop.user(user) 
pop.pass_(passwd) 
length, size = pop.stat( ) 
assert type(length) == type(size) == int 
pop.quit( ) 
except: 

raise RuntimeError("Could not verify identity. \n" 

"User name %r or password incorrect." % user) 
pop.quit( ) 


POP 08# 

fiflMMr-esixu. 

k*. 

. pop 

• jw*poP8R#«tfc««, 

• *n*POPK**i!tfL. **&*»[. 

& mm , -hjjsmb®#! 

Library Reference ft Python in a Nutshell poplib 

10.4 gfcit Apache IP 

MarkNenadov. Ivo Woltring 

flpflf??®* Apache ft H *£#, IP 
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m&jrm 

Web Apache B SttSEtt, Python 

def calculateApachelpHits(logfile_pathname): 

••• 

ipHitListing = { } 

contents = open(logfile_pathname, "r") 
for line in contents: 

# i ip && 

ip = lino.split(" ", 1) [0] 

# (JSLitife) 

if 6 < len(ip) <- 15: 

# *P*IP#£i#**l; SM**A**-1 
ipHitListing(ipj - ipHitListing.get(ip, 0) + 1 
return ipHitListing 


Wife 

Apache IP 

Apache shw, 

HitsDictionary - calculateApachelpHits( 

"/usr/local/nusphere/apache/logs/access_log") 

fcfcin. 

ltMIt*. 

fta«^^ipjMt««tTasi»iME. tes-ew^S: -*ip is* 

■¥& wA*f7 (4fflHfiawaa3^!]-9). a 

iwwRrMfc*#*. * 

-«*», ttTWftWKiR: 

import re 

# IP: #+1*3*#:*. *#*«# 

ip_specs = r'\.'.join([r'\d{l,3}']*4) 
re..ip - re .compile (ip_specs) 
for line in contents: 

match = re_ip.match(line) 
if match: 

ip = match.group( ) 

ipHitListing[ip) - ipHitListing.get(ip, 0) + 1 
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ip. stjs«#8fn®^7 

S«, *ip_specs»*W*S*^*W«'3lWW«l«l. 1 SI 3 

ip w-^swr 

fr«B. &#8*AMMEE®IWflT. 

»^iW*»4b#lMaUfl:. ip, SftttfWn£»&;fr**Mfflra;- 

#, iKJg. 

# *# IPJ&ilbS:***! 
try: 

quad - map(int, ip.split ('.')) 
except ValueError: 
pass 

else: 

if len(quad)—4 and min (quad) >=0 and max (quad) <=255: 

# *p* iP#4»;bl: £*'J*£A**-i 
ipHitListing(ip) - ipHitListing.get(ip, 0) + 1 

'B»i«RW£UEW&M ip *&&i+A. 

Apache Web SR^SWi^l^fiThttp://httpd.apache.orgi Library Reference ftl Python 
in a Nutshell *» re TIE**iS^#8«W. 

10.5 Stif Apache 

& ijt: Mark Nenadov 

Apache Web 

m'^m 

lSiWtt8«*-4*ttfcM8#+MK*8KIfnt, MK*1Tft*itK»»7«8$ft 
MM). 

def clientCachePercentage(logfile_pathname): 
contents - open(logfile_pathname, ”r") 
totalRequests = 0 
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cachedRequests = 0 
for line in contents: 

totalRequests += 1 

if line.split(" n )[8] = "304": 

cachedRequests += 1 

return int(0.5+float(100*cachedRequests)/totalRequests) 




log_path = "/usr/local/nusphere/apache/logs/access_log" 
print "Percentage of requests that were client-cached: " + str( 
clientCachePercentage(log_path)) + '%' 

readlines H ft 

l£«*. readlines #3^18* 

flJ'BIMUflS. readlines 

for split 

([ 8 ]) 

*9^S. Apache 9 ^a. “304" 

S'*# (BPSf/^liaffBfiOraT). cachedRequests ** 

!**£»«* totalRequests $*««. &J&/S. fttnaHTBUftH*#**W&5Hfc. 
SifflS return M£#£]E*J&#Aiy*£l&tt int, 

®£ 8*4 

Apache Web BK^f&ftji+SlA&TIME http://httpd.apache.org,, 

10.6 

Larry Price. Peter Cogolo 

83A. 
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^fWNfPg/y, $n;$c*^«fs 0 £*«&*, i 

mmxvkm&mim: 

import sys, os, tempfile 
def what. editor ( ): 

editor = os.getenv(’VISUAL') or os.getenv('EDITOR’) 
if not editor: 

if sys.platform == 'windows': 
editor = 'Notepad.Exe' 

else: 

editor = 'vi' 
return editor 

def edited_text(starting_text«''): 

temp_fd, temp_filename = tempfile.mkstemp(text^True) 
os.write(temp_fd, starting_text) 
os.close(temp_fd) 
editor « what_editor( ) 

x = os.spawnlp(os.P_WAIT, editor, editor, temp_filename) 
if x: 

raise RuntimeError, "Can't run %s %s (%s)" % (editor, temp_filename, x) 
result - open(temp_filename).read( ) 
os.unlink(temp_filename) 
return result 
if _ _name__main_: 

text = edited_text('''Edit this text a little, 
go ahead, 

it's just a demonstration, after all...! 

' ' ') 

print 'Edited text is:', text 


Wife 

windows 

3CSledited_.textg®: 

def edited_text(starting_text=''): 

temp_file = tempfile.NamedTemporaryFile( ) 
temp_file.write(starting_text) 
temp_file.seek(0) 
editor - what_editor( ) 
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x = os.spawnlp(os.P_WAIT, editor, editor, temp_file.name) 
if x: 

raise RuntimeError, "Can't run %s %s (%s)" % (editor, temp_file.name, x) 
return temp_file.read( ) 

windows 

edited 

tfctoseifx^, m\, 

mm, ©ss^t, 

&M®m%rtT9fmmg§#mftmm6<}-?T, ^ta^unix mm 

agoj mw, “+ 23 ” «itb& 

^m23fr7Fte. pJIg, Windows « 

?riB-?F»tt»«aja^*«waft (BP&5*®:£Jt windows). 

JE£iS*4 

Library Reference ft Python in a Nutshell tempfile VAR os ftfjXfS. 

10.7 

Anand Pillai, Tiago Henriques. Mario Ruggier 

IR*ie*J3R« # 4I1RCS. CVSBI&SVN, ##H*. 

fPfiMW»*^K!r«. JWffl 

jgfr BT M. 

import sys, os, shutil, filecmp 
MAXVERSIONS-100 

def backup(tree_top, bakdir_name='bakdir’): 

for dir, subdirs, files in os.walk(tree^top): 

# *##*@:JUP*+-J-e*«llk bakdir 
backup_dir = os.path.join(dir, bakdir_name) 
if not os.path.exists(newdir): 
os.makedirs(newdir) 


*se ttm 
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subdirs[:] = [d for d in subdirs if d != bakdir_name] 
for file in files: 

filepath = os.path.join(dir, file) 
destpath = os.path.join(backup_dir, file) 

# 

for index in xrange(MAXVERSIONS): 

backup = '%s.%2.2d' % (destpath, index) 
if not os.path.exists(backup): break 
if index > 0: 

old_backup = '%s.%2.2d' % (destpath, index-1) 

abspath - os.path.abspath(filepath) 

try: 

if os.path.isfile(old_backup 

) and filecmp.cmp(abspath, old_backup, 

shallow=False): 

continue 
except OSError: 
pass 

try: 

shutil.copy(filepath, backup) 
except OSError: 
pass 

if _name_-- '_main_' : 

» IWLiki S*S*) 

try: tree_top ■ sys.argv(l) 
except IndexError: tree.top = 
backup(tree_top) 

Wife 

4H&). £ for file in files IfJfMrtffMl- till: 

name, ext - os.path.splitext(file) 

if ext not in ('.py', '.txt', '.doc'): continue 

os.path w splitext (n 

fftt), A^«li ext +, MIS, taXXftrm£XMm]*9mttlJL+trJlk4Z 

fWHttlMT continue *W, ^AT-teflS**. 

tm (##f*«J¥«#igzip), «ffi. 4*»badoipifi«C« 

^aauHttw^ttsuwwft 
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os.walk Mttfll , os.walk £ Python 

os *M-'Nfe/a#. 'SxtxftMmMwmff&K, «ireswn**«fl§a& 

!ase#isi^®», for mtimftT' , * 

15-fWi£{£ffl T os.walk fft—t-ftSi##: ft#—^^, os.walk 

#£„ in*iwnaftTa« , «a. os.w a ikit^^aA^n»]*MB^^. 
3SJ»«ST*tt : FB*. &^Tos.waikWtB1SrilL*4rit#fi[«W—'HftftW'F. ft 

S£3f*4 

Library Reference fH Python in a Nutshell t f , £Kj##a&#5 os. shutils IfR gzip ftfjXfSo 

10.8 JSSttiftasiWffiS:# 

Noah Spurrier, Dave Benjamin 

m^nm 

Python email MSt9HfiXA. mailbox 

*P rfc822 

def process_mailbox(mailboxname_in, mailboxname_out, filter_function): 
mbin - mailbox.PortableUNIXMailbox(file(mailboxname^in,'r')) 
fout - file(mailboxname,out, ' w') 
for msg in mbin: 

if msg is None: break 

document * filter.function(msg, msg.fp.read( )) 
if document: 

assert document.endswith(*\n\n*) 
fout.write(msg.UNIXfrom) 
fout.writelines(msg.headers) 
fout.write('\n') 
fout.write(document) 
fout.close( ) 


tttfe 




process^mailbox. Python «J5f=* 
email ffi Python 

$D mailbox fa rfc822, W&SnJffilfl. WBtfeS, ttiB email , 

a**Ha/aw»ii6, asMftiifffiffl. 

process mailbox fHj filter, function, -msg, 

rfc822 VAR document, «AW£#^»*. 

(\n\n) c filter^function False, (BP* 

tbo i8 fSIHSlT. filterfunction iM&J False, SSc#ig0'k:-®i^fflffff$AWl5)—document 

wffl. 

import sets 

found_ids = sets.Set( ) 

def no_duplicates (msg, document): 

msg.id - msg.getheader(’Message-ID’) 
if msg_id in found_ids: 

return False 
found.ids.add(msg_id) 
return document 

* Python 2.4 4', fcTtftttfflftSWMt. (fa’Afi sets.Set, & 

Library Reference fP Python in a Nutshell mailbox, rfc822 l 'f%.& email „ 

10.9 

i&i#: Noah Spurrier 

*TBIWil!-^«f ! Hft*tWW*. *tt**1*0ri 

i*»iiittswiiM6i&e«*«*s -**ar awaw^it: 
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#!/usr/bin/env python 

.. “#* 4 " . 

import mailbox 
def main(mailbox^path): 
addresses = { ) 

mb = mailbox.PortableUnixMailbox(file(mailbox_path) ) 
for msg in mb: 

toaddr - msg.getaddr(•To')( 1 ] 
addresses[toaddrj = 1 
addresses = addresses.keys( ) 
addresses.sort ( ) 
for address in addresses: 
print address 
if __name__ == 1 _ _main__': 
import sys 
main(sys.argv (1 ] ) 


Wife 

wtrawaa##, it®, 

nswa. KW-mnmmfo 

Python mailbox WTtc 

t. M/a 

ft4£*|5ftIS. ftfniSS address % -***, a£»a3&7«*HEifewiWT 

M/t. ®*-e*-**i*. %rm a— toaddr, 

toaddr n??#ft, ®*'e*#ft, #fn*fiB£5aaa/s®Aifcgi. saara*. an 

ttA-^j*. ajtHfcanaaassiK-tt^tfMA-st 

ft Python 2.4 «»>, main aftZ^Mttft&WKiattlK. 

MEKjrtJfiM set fO sorted: 

def main(mailbox_path): 
addresses = set( ) 

mb - mailbox.PortableUnixMailbox(file(mailbox .path)) 
for msg in mb: 

toaddr - msg.getaddr('To')(1] 
addresses.add(toaddr) 
for address in sorted(addresses): 
print address 

® mailbox.PortableUNIXMailbox UNIX Apfgftfe, fan 

SJ8SI Pythonmailbox titt«K«. It®.® JUtttttMIfSQmail W maildir 
mailbox.Maildir 


^SEWIS 
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Library Reference #1 Python in a Nutshell 4 1 W Python mailbox 

10.10 liiSM# 

Marina Pianu. Peter Cogolo 

Mxum 

MZMWZM, tfcftn^xWprocmail, KDE (Hj Kmail, (Mail 

reception pipeline) „ *<*&&, 

Tffi&s-'h&^iwa 

asts, — mm&mnimm■. 

I!/usr/bin/python 

import time, sys, os, email 

now = time.time( ) 

# — mid**}® 
kde_dir = os . expanduser (* •—/. kde •) 
if not os.path.isdir(kde_dir): 

os.mkdir(kde_dir) 

arfile - os.path.join(kde_dir, 'duplicate_mails') 

duplicates - { } 

try: 

archive - open(arfile) 
except IOError: 

pass 

else: 

for line in archive: 
when, msgid - linel:- 1 ].split(' ', 1) 
duplicates[msgidj - float(when) 
archive.close( ) 
redo_archive - False 

# stdin 

msg ■= email .message from file (sys.stdin) 
msgid ~ msg('Message-ID'] 
if msgid: 

if msgid in duplicates: 

# £&#*£ 
subject = msg['Subject'] 
if subject is None: 

msg['Subject'] = ***** DUP **** ' + msgid 
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else: 

del msg['Subject'J 

msg['Subject') = ***** DUP **** ' + subject 

else: 

# #«***: ft**#*# 

redo_archive = True 
duplicates[msgidj = now 

else: 

# **(£**£ id) 
subject = msg['Subject'] 
if subject is None: 

msg['Subject'] = ***** NID **** • 
else: 

del msg['Subject'] 

msgl'Subject'] = •**** NID **** ' + subject 
# stdout 

print msg 
if redo_archive: 

keep_last - now - 2*60*60.0 
archive » file(arfile, 'w') 
for msgid, when in duplicates.iteritems( ): 
if when > keep_last: 

archive.write('%9.2f %s\n' % (when, what)) 
archive.close( ) 


ttife 

ISP (Internet service provider) 

m&, sfflMKDEWKmaii, 

Hitt:. aimnmmxim. 

Python email «&3STJIWril9AJIf ffl— 

IM»»-e*ifi*aW*AW “iHSk". Aa-AiiJ 

ji«£m* w — 

*ttas£S7. sut, 

AflSBtReUfeiHAWiD. AS. FIFO (ft# 

5fetU) ftBSSA. - um- 

asSWXfiST. 
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Library Reference ffl Python in a Nutshell email time % sys ^0 os 


10.11 Windows jCrfirlUC 

Anand Pillai 

IWI« Windows StflEMKHEtt. 

Python winsound 

import winsound 
try: 

winsound.PlaySoundwinsound.SND_ALIAS) 
except RuntimeError, e: 

print 'Sound system has problems,', e 

else: 

print 'Sound system is OK' 


ttifc 

taXPinttom&RmjiHmnxw, °svmm* 

Python winsound 

10.12 £ Windows DLL 

&i#h Bill Bell 

ffciS# Windows DLL, Python *£81, 

regsvr32.exe #, V.S.i*7Sflttt regsvr32.exe 
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*WW*36 

Microsoft W regsvr32.exe DLL, APbS^C 

DURegisgerServer l£ DllUnregisterServer,, Thomas Heller ctypes ff/gL 

ft 3tof3Sfi#fi*®W: 

from ctypes import windll 
dll = windll[r'C:\Path\To\Some.DLL'J 
result = dll.DllRegisterServer( ) 
result = dll.DllUnregisterServer( ) 

results Windows ^SHRESULT, BfM, ctypes 

3ctypes.WindowsError #«, *jft, 
ctypes.oledli, ctypes.windll. #7 6 

from ctypes import oledll 

dll - oledll(r'C:\Path\To\Some.DLL'] 

dll.DllRegisterServer( ) 

dll.DllUnregisterServer( ) 


Wife 

Thomas Heller #J ctypes Python Windows ‘{’©A DLL 

£ Windows oledll Jtf*. ctypes "MtfT 

tt", BPI*7*A DLL l^SiSdffl DLL 'E&figl&SMlft HRESULT £ 

ct yP es com m&KW# 

CLS1D (CLSID SI 3f£iRS'J COM class W3feW±^"S—»iRW. 

@-~f class identifier) £Kj DLL, /AffniSfeTffiffl Microsoft 6<J regsvr32.exe„ 
HWaJUMt/aftWafl 1 COM DLL (5fcife'£ff]Ji* Python Jd£»JM«W£aaP&fh£K 

«i) figure, tott *a. ctypes tt***tta*r 

3e*i*dll 8A Windows Tfc±tt*ti£tt3b&«A#. lt$n 

Linux <p ft.so XftMR Mac OS X ^W-dynlib jtft) MR DLL SS#®. '£JL77g 

JW*®. 

regsvr32.exe 

ftg&Xgl®. M^WKftH:«3c«WB#it»fll±S* r egsvr32.exe flW***®. 

EXE XftlfltSSiSffe (aaos.spawn^Kflfe), regsvr32.exe 


3Ra*a 
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ctypes, httpV/sourceforge.net/'projects/ctypes „ 


10.13 Windows 

Daniel Kinnaer 

ft# 

Windows ?f5Pta*ft#«-*nIliBW^0£. 

Windows tt», <***£»]*, gSljiffw 

windows &#, a^#*#f»asiaj»«, 

Python $*£?({;■SIi&^winreg : 

import _winreg as wr 

aReg = wr.ConnectRegistry(None, wr.HKEY_LOCAL_MACHINE) 
try: 

targ = r'SOFTWAREXMicrosoft\Windows\CurrentVersion\Run * 
print "*** Reading from", targ, "***" 
aKey - wr.OpenKey(aReg, targ) 
try: 

for i in xrange(1024): 
try: 

n, v, t - wr.EnumValue(aKey, i) 
print i, n, v, t 
except EnvironmentError: 

print "You have", i, "tasks starting at logon" 
break 

finally: 

wr.CloseKey(aKey) 

print "*** Writing to", targ, "***" 

aKey * wr.OpenKey(aReg, targ, 0, wr.KEY_WRITE) 

try: 

try: 

wr.SetValueEx (aKey, "MyNewKey", 0, REGSZ, r"c: \winnt\explorer.exe") 
except EnvironmentError: 

print "Encountered problems writing into the Registry..." 
raise 

finally: 

CloseKey(aKey) 

finally: 

CloseKey(aReg) 
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Wife 

Windows M Python #®«^_winreg PPJi&ftffl 

windows aj^ta^-APiss^ia 

(tt#J*fc£E3rX4fett$|*. jtttfh SAW Startup Aft 

fr^Wtf Windows Itf (*DrfW««7iMfe Explorer 3e*ilJ7«f 

swffia c:\winnt_ jn*4*#*63e*ii7Xtt{fe«, 

$n*4fcfeM**ir#*«MA«**IW, *rW«yBTWWfMMlJ*« 

import _winreg as wr 

aReg = wr.ConnectRegistry(None, wr.HKEY_LOCAL_MACHINE) 
targ = r'SOFTWARE\Microsoft\Windows\CurrentVersion\Run * 
aKey « wr.OpenKey(aReg, targ, 0, wr.KEY_WRITE) 
wr.DeleteValue(aKey, "MyNewKey") 
wr.CloseKey(aKey) 
wr.CloseKey(aReg) 

$*A*{seSW try/finally 

APflo &#i¥«fi{B#A;tj«#W. WS'jJi, $gE*aii*ii 

#ffisw*taMKP8Wo Hitt, 5nma#Bn^s^jE»6idi^/a?»ai^, 
ffl*^W£9EWia*. 

tMTBMrtH# try/finally. ftUftsaattNa, 

zis, w««ffla^fgj#.w?ta»!^, *Bft«ftTiriWE«x^w. 

M£jg*4 

Library Reference 4 1 W $ & ft _winreg WXg, Microsoft W Windows API A IS 
(http://msdn.microsoft.com), $J*h * ; Ftt«HKWfia\B.Wfi£«l2ri@<£, flTBaW 
t'itli T ffl W A^itt^ifAB-W 1 ^®, JaL http://www.winguides.com/registry ft 

http://www.activewin.com/tips/reg/indcx.shtmlo 

10.14 Windows 

^j,#: John Nielsen 

4Wf»« LAN ‘PftjCftft Windows '7Ai+##lW-'f'A#*. 
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PyWin32 6<J win32net 

import win32net 
import win32netcon 
shinfo=-{ } 

shinfo['netname'] = 'python test' 

shinfo['type') = win32netcon.STYPE DISKTREE 

shinfo('remark'] = 'data files' 

shinfo['permissions'] = 0 

shinfo['max_uses'J = -1 

shinfo['current_uses '] = 0 

shinfo['path'] - 'c:\\my_data' 

shinfo['passwd'] = " 

server = 'servername' 

win32net.NetShareAdd(server, 2, shinfo) 


Wife 

mE wi n 32net A-- 

A, “iy. SHAREJNFO_*BHftj£" fljg. ®ft Windows SDK 

(http://msdn.microsoft.com) 7-«Xfc»Hr. 

“type- &aw 

«lW#*ft win32netcon SI)***® “WT «. 

Py Win32 X1S, JAL http://sourceforge.net/projects/pywin32/! Microsoft (Kl MSDN 3A.&, 5L 
http://msdn.microsoft.com. 

10.15 Internet Explorer |£#ij 

Bill Bell, Graham Fawcett 

ft# 

iia COM Internet Explorer ftiAfttt 

Internet Explorer CLS1D: 

from win32com.client import Dispatch 
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ShellWindowsCLSID = '{9BA05972-F6A8-11CF-A442-OOAOC90A8F39}' 
ShellWindows « Dispatch(ShellWindowsCLSID) 
print '%d instances of IE' % len(shellwindows) 
print 

for shellwindow in Shellwindows : 
print shellwindow 
print shellwindos.LocationName 
print shellwindos.LocationURL 
print 


XtCLSIDi^ffl Dispatch t 

tm»r*rtr— hm*. 

LocationName ft LocationURL ^iRBdo 

Windows Explorer ft Internet Explorer CLSID-S^_h. 'SlH® 

from win32gui import GetClassName 
IfcJn&'il shellwindow: 

if GetClassName(shellwindow.HWND) -= 'IEFrame': 

StTflrWM Internet Explorer “IEFrame” 

mm), Windows ft Internet 

Explorer sin, 

SiJiE^M “Mfkuzr 

IE Itt. DocumentComplete„ 

while shellwindow.Busy: 
time.sleep(0.2) 

Py Win32 XS. JXL http://sourceforge.net/projects/pywin32/! Microsoft ftf) MSDN JAL 

http://msdn.microsoft.com 0 

10.16 IX Microsoft Outlook Contacts 

Kevin Altis 


*S«a 


393 


Microsoft Outlook Contacts ft, IMBM.*®®—«: 

mj,T windows . «fn«»aa com 

Python 4 1 SiR COM fKlSSEfrW2rS;S:{£ffl win32com Mark Hammond 

W pywin32 

from win32com.client import gencache, constants 

DEBUG = False 

class MSOutlook(object): 

def __init___(self) : 
try: 

self.oOutlookApp = gencache.EnsureDispatch 

("Outlook.Application”) 
self.outlookFound = True 
except: 

print "MSOutlook: unable to load Outlook" 
self.outlookFound « False 
self.records ■ ( ) 

def loadContacts (self, keys--None) : 

if not self.outlookFound: return 

onMAPI - self.oOutlookApp.GetNamespace("MAPI") 

ofContacts - onMAPI.GetDefaultFolder(constants. 

olFolderContacts) 

if DEBUG: print "number of contacts:", len(ofContacts.Iterns) 
for oc in range(len(ofContacts.Items)): 

contact - ofContacts.Items.Item(oc + 1) 
if contact.Class — constants.olContact: 
if keys is None: 

i ■AtUt-’+ttttM*. # + 

t 

good_types - int, str, Unicode 
keys = [key for key in contact,_prop_map_get_ 
if isinstance(getattr(contact, key), 

good.types) ] 

if DEBUG: 

print "Fields\n== == == == == == == == ==" 
keys.sort( ) 

for key in keys: print key 
record = { ) 

for key in keys: 

record(key) = getattr(contact, key) 
self.records.append(record) 
if DEBUG: 

print oc, contact.FullName 
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if_name_== '_main_' : 

if'-d'in sys.argv: 

DEBUG = True 
if DEBUG: 

print "attempting to load Outlook" 
oOutlook = MSOutlook( ) 
if not oOutlook.outlookFound: 
print "Outlook not found" 
sys.exit(1) 

fields = ['FullName', 'CompanyName', 

'MailingAddressStreet', 'MailingAddressCity', 
'MailingAddressState', 'MailingAddressPostalCode', 

*HomeTelephoneNumber', 'BusinessTelephoneNumber', 
'MobileTelephoneNumber', 'EmaillAddress', 'Body', 

J 

if DEBUG: 

import time 

print "loading records..." 
startTime - time.time( ) 

# oOutlook.loadContacts ( ) 

oOutlook.loadContacts(fields) 
if DEBUG: 

print "loading took %f seconds" % (time.time( ) - startTime) 
print "Number of contacts: %d" % len(oOutlook.records) 
print "Contact: %s" % oOutlook.records[0]['FullName') 
print "Body:\n%s" % oOutlook.records[0]['Body') 


SJ^«ffl«SWtry/ e xcept^. 

WW9ASL, Outlook, 

fHJcKMWT Outlook 2000. 7 Outlook $;£*hT, 

m. Outlook, Python, 

tft, fllfiW Outlook M Python COM it 
gencache.EnsureDispatch 

contact contact SI' 

contact = ofContacts.Items.Item(oc + 1) 

W^iBfeC?. *{*&&, EnsureDispatch Python COM -& 

irmmmmm 
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Outlook ttm Calendar ft 

Tasks,, W^IMzSW-T ffl Python Outlook (HjitS, #5L C:\Python23VLib\site-packages\win 
32com\gen_py g^:. Outlook MSDN 

wz%m 

Py Win32 , J2. http://sourceforge.net/projects/pywin32 /1 Microsoft &tJ MSDN , JaL 

http ://msdn.microsoft. com „ 

10.17 

Brian Quinlan 

Mac os x mmw&amM. 

Mac OS X system_profiler XML ^1 liA 

•frtfrft&g&ttE: 

#!/usr/bin/env python 
from xml import dom 

from xml.dom.xmlbuilder import DOMInputSource, DOMBuilder 
import datetime, time, os 
def group(seq, n): 

•'••"group ([0, 3, 4, 10, 2, 3, 1], 3) => [(0, 3, 4), (10, 2, 3)1 

nnn 

return ( seq[i:i+nj for i in xrange(0, len(seq)-n+1, n) ] 
def remove_whitespace_nodes(node): 

••••"#i&#r*f#$6#—ft dom 

remove_list - ( 1 

for child in node.childNodes: 

if child.nodeType -- dom.Node.TEXT.NODE and not chiId.data.strip( ): 

remove_list.append(child) 
elif child.hasChildNodes( ): 

remove_whitespace_nodes(child) 
for child in remove_list: 

node.removeChild(child) 
child.unlink( ) 

class POpenlnputSource(DOMInputSource): 

?#! stdout DOMInputSource" 
def_init_ (self, command): 
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super(DOMInputSource, self)._init_( ) 

self.byteStream = os.popen(command) 
class OSXSystemProfiler(object): 

"alii Mac OS X System Profiler 
def __init__(self, detail=-l): 

.detail «ffi*- 2 « + l. 

b = DOMBuilder( ) 
self.document = b.parse( 

POpenInputSource('system_profiler -xml -detailLevel %d* % 

detail)) 

remove.whitespace.nodes(self.document) 
def .content(self, node): 

if node.firstChild: 

return node.firstChild.nodeValue 
else: 

return '' 

def _convert.value.node(self, node): 

Python 

if node.tagName == 'string': 

return self..content(node) 
elif node.tagName — 'integer': 

return int(self..content(node)) 
elif node.tagName — 'real': 

return float(self..content(node)) 
elif node.tagName-" 'date': # <date>2004-07-05T13:29:29Z</ 

date> 

return datetime.datetime( 

*time.strptime(self..content(node) , '%Y-%m-%dT%H: 

%M:% SZ')(:5)) 

elif node.tagName — 'array': 

return (self..convert.value.node(n) for n in node.childNodesI 
elif node.tagName -- 'diet': 

return diet(((self..content(n) , 

self._convert.value.node(m)) 

for n, m in group(node.childNodes, 2)]) 

else: 

raise ValueError, 'Unknown tag %r' % node.tagName 
def ..getitem. .(self, key): 
from xml import xpath 

# pyxml xpath ^5t#/elementl (...] /element2... 

nodes = xpath. Evaluate ('//diet [ key*=%r] ' % key, self .document) 

results - l ] 

for node in nodes: 

v = self ._convert.value.node(node) (key) 
if isinstance(v, diet) and '.order' in v: 

pass 
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else: 


results.append(v) 
return results 
def all(self): 

...... f. python A, 

iti± system profiler 
return self._convert_value_node( 

self.document.documentElement.firstChild) 

def main( ): 

from optparse import OptionParser 
from pprint import pprint 
info = OSXSystemProfiler( ) 
parser =* OptionParser ( ) 

parser .add_option C'-f", " — field", action="store", dest=*"f ield", 

help="display the value of the specified field") 
options, args = parser.parse_args( ) 
if args: 

parser.error("no arguments are allowed") 
if options.field is not None: 
pprint(info[options.field]) 
else: 

# 

for k in ['cpu_type', 'current processor speed', '12. cache size', 
'physical_memory', 'user_name', 'os. version', 

'ip_address']: 

print '%s: %s' % (k, info(k)( 0 ]) 

if _name_== '_main_' : 

main( ) 

Wife 

Mac OS X i§a systemprofiler 

Python OSXSystemProfiler, tfcto 

info = OSXSystemProfiIer( ), —Ufa# 

info.all( info[thekey]*im#£iaimg.. M 

main ^ ^dJ±fTE|J *{!.§.- 

Apple iBook , 

cpu_type: PowerPC G4 (3.3) 
current_processor speed: 800 MHz 
12_cache_size: 256 KB 
physical_memory: 640 MB 
user_name: Alex (alex) 
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os_version: Mac OS X 10.3.6 (7R28) 
ip_address: [u'192.168.0.190'] 

system_profiler Vf pinfo XML j&IK, 

pinfo #{££! 7 Python fal&m XML IWfXABUl PyXML r/g#J xpath 

XML ft Python 12 #. 

mzmm 

Library Reference #1 Python in a Nutshell 4 , )tf XML PyXML fftX 

ft- JE- http://pyxml.sourceforge.net/, Mac OS X W system_profiler fftXfS, 5L http://dev 

eloper.apple.com/documentation/Darwin/Reference/ManPages/man8/system_profiler.8.html ( 

* 12 $. 


1 
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fflps® 


31 * 

Fredrik I.undh. SccretLabs AB, Python 

0fE, *«£&*—* 20 ttt£ 60 Teletype ASR-33 ft l+*#l3g 

zttm-irm&m a- -*t£*, #T*aui. **«TtfwiMi#we4fcWftjis. 

»*A4fTJMfi (command-line interface, CLI). 

**<Mo ^a*r. *«***#*#«:*: 

*. **&$>*. ££=«£)*. ttft 

SMS. ttlftttKftXttttAtt#. 

(GUI). (BUkIE*«fr4.), GUI 

Sf-'hft* teletype l>W&W»Afttf 

ffl input ft raw_ input HsS 


amzmpnatim 

©fMfiJWtffiH#® n ME*, r*M8c@ft 0*. 
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»tt7#*M»ifc*f3l?. —'hftMM GUI IJ^tlft-flSIW GUI ffl#, a® 
gui (widget). 

tfcim Tkinter ft Text , 'gMI' 

(—aw* 

“£t»*r a#**a). s*«r£*f4££i*, 

OKffiffl, ifWfPSSI^T, XA&tft&Bftftttgff. 

tas£p«± s ^ifesca w 

Tkinter g Python W»3?±W«®X*®. *feA£» Python Jftfr)R»^W« ! a > hX 
ft-S,. Tkinter & Tcl/Tk GUI MflnlfflX Windows. 

UNIX PAR Macintosh Tkinter 

*tlM\ Tkinter A Pmw l^fi Tix, &«T®£IS(£)¥*£ftMSW, ffi 

Tkinter 6<JitS*& Text ft Canvas 8P#©J3Ig£_£*$#. 

(Widget Construction Kit), WCK, AWMitt Python : JSL 

http://effbot.org/zone/wck.htm „ 

wxPython (http://www.wxPython.org) JS£J—■'t'flKfr wxWidgets C++ 

1$ (http://www.wxWidgets.org) ^Lt 0 wxPython &&ftS{S±.&{$7 Windows MFC)#, 

wxPython 

PyGTK (http://www.pygtk.org) fi Gimp (Gimp toolkit, GTK) [ft—*tiB|nJ5GMSL 

£ft Python « P , ffl GTK M-fCtt/fl T Gnome ft Gimp JR B „ Linux gfp, PyGTK 
*-+«#»*». Gnome 9ttS«»«*. 

PyQt (http://www.riverbankcomputing.co.uk/pyqt/index.php) MX‘t TroIlTech [ft Qt J# 

(http://www.trolltech.com) (ft Python ffi Qt Mj&i!iE?Tlft KDE 

±£ft Qtopia Windows ft Mac OS X 4* . Qt ^ PyQt ff 

ikfiffl»**«»«. ewT (gpl i^mx) w e («& 

Windows GPL StXfft Qt, (P.W—$: r t 1 , http://kde-cygwin.source 

forge.net/qt3-win32/ 0 ) 

Python T.^rfeo Mark Hammond [ft Pythonwin 

Windows MFC J¥. Greg Ewing 'NH*GUI API, PyGUI 

(http://nz.cosc.canterbury.ac.nz/~greg/python_gui/), Python Jf^£|fn-i. n l3E 

Python MSfcWWWttoKffenTffl W&W Motif/Xll »«P BUfc Mac OS X MIR4 
Cameron Laird —*f‘I ; fM*ilft?!I^» JiL http://starbase.neosoft.com/~-' 

claird/comp.lang.python/python_GUI.html 0 20 
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Wiki MW- http://www.python.org/cgi-bin/moinmoin/GuiProgramining, tfe—jl&b 

*es#i! mm, 

M API, Anygui (AhTifiWIR^, 

JiiL http://www.anygui.org), PythonCard M. http://pythoncard.sourceforge.net/). 

Wax (http://zephyrfalcon.org/labs/dope_on_wax.html), PyUI (http://pyui. 
sourceforge.net/), 'BffllWfta# “»£" . 

h i 

$i|f: Larry Bates 

otto, mimwmmff 

sun/*®*-* “a*#**", 

import sys 

class progressbar(object): 

def __init__(self, finalcount, block_char='.'): 
self.finalcount * finalcount 
self.blockcount - 0 
self.block = block_char 
self.f « sys.stdout 
if not self.finalcount: return 

self. f .write (' \n-% Progress- 

-l\n') 

self.f.writer 123456789 0\n') 

self .f .writer - 0 - 0 - 0 -0- 0 - 0 - 0 - 0 - 

0-0\n') 

def progress(self, count): 

count = min(count, self.finalcount) 
if self.finalcount: 

percentcomplete = int(round(100.O*count/self.finalcount)) 
if percentcomplete < 1: percentcomplete = 1 

else: 

percentcomplete=100 
blockcount = int(percentcomplete//2) 
if blockcount <= self.blockcount: 
return 
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for i in range(self.blockcount, blockcount): 

self.f.write(self.block) 
self.f.flush( ) 
self.blockcount - blockcount 
if percentcomplete == 100 : 
self.f.write("\n") 


Wife 

progressbar 3§6<J—'t if„ name = 

’ —main —ft 

if __name__ == _main__ n : 

from time import sleep 
pb - progressbar(8, "*") 
for count in ranged, 9): 
pb.progress(count) 
sleep( 0 . 2 ) 

pb - progressbar(100) 

pb.progress( 20 ) 

sleep(0.3) 

pb.progress(47) 

sleep(0.3) 

pb.progress(90) 

sleep(0.3) 

pb.progress( 100 ) 

print "testing 1:" 

pb = progressbar( 1 ) 

pb.progress( 1 ) 

$n FTP T*ft«M8JMRA. IMniiififfiEa&ffl/*— 

gui 

*J GUI, gui RIMft 

A/J'SAMT. 

frauttrea-tt. 

Hilts* 

progressbar WM*^{SZ (ttfil) 

ftp m hh 

“Skmm’ 1 progress 2rftW count 


jzzvm 

Python in a Nutshell I/O WXtS. 
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11.2 lambda 

^ i: Danny Yoo * Marlin Sj ogren 

namer w gui 

lambda 0 

m&jjm 

lambda currying 

def command(callback, *args, **kwargs): 
def do_call( ): 

return callback(*args, **kwargs) 

• fa 2.4: do_call,__name _ - callback.__name__ 
return do_call 


ttifc 

To John E. Grayson £Kj Python and Tkinter Programming 

(Manning) 

ffl lambda command PflfetSWW 

^SlMU&o itia-. 


import Tkinter 
def hello(name): 

print "Hello", name 
root » Tk( ) 

# lambda jf 5fc: 

Button(root, text="Guido", command-lambda name="Guido": hello(name)). 
pack( ) 

# command # sfc: 

Button(root, text-*”Guido", command=command (hello, "Guido") ) .pack ( ) 

currying *t&, 

(E16.4U). *a, 

M*” ft->MR#M®B*!ll (S'feJiSWiBtt, 3»y.i£ft Kent Beck). 

currying 

mew**, cunying Jn#Jw*ri*»Mii!watt 

cunying 
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***» 

16.4 1?, Tkinter Wff.S, fWMR^BTW^W^^Wtf:, tfcfcl Fredrik Lundh W 
An Introduction to Tkinter (PythonWare: http://www.pythonware.com/library). New Mexico 
Tech 60 Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in 
a Nutshell, 

11.3 £ tkSimpleDialog m Si * ($SKUHW E fi 

$i#: MikeFoord. Peter Cogolo 

Tkinter 60 tkSimpleDialog ttigffi«»*&J&fflr , 608lA{fi, fittUVStteJ* 

Jjn-'MKAfc, 

Tkinter 60$*'?''tkSimpleDialog (gift (askstring, askfloat. askinteger) —-f'nJiSSi60 

a-im. 

import tkSimpleDialog 

.dispatch - { str: tkSimpleDialog.askstring, 
int: tkSimpleDialog.askinteger, 
float: tkSimpleDialog.askfloat, 

) 

def getinput (title, prompt, type=str, default-None, min^-None, max-None) : 

' * 1 fcftJQP type' (str, int or float). 

'‘’T&*;*** (&4*) *> 

111 

f - .dispatch.get(type) 
if not f: 

raise TypeError, "Can't ask for %r input" % (type,) 
return f(title, prompt, initialvalue=default, minvalue-min, maxvalue=max) 

Wife 

ft®60 tkSimpleDialog 

w?>. -+#£»«##■— ttMft&m&tompnm. 

(fsaiwui. {wt&ws 
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pydoc http://epydoc.sourceforge.nel/stdlib/public/tkSimpleDialog-module.html 

*KS« “## SimpleDialog*”. “##” (ffl 

^tt**B±BmMLQueiyDialog, ->NF*I«. JWlitefiS* “*AW 

»\ Slit pydoc 

jH2bi6**tt£ python 

#Vim»i£. ##KttA—'M!lLfl:M getinput gssr, Jtta 

(ISiAfistr, *tMT&SttI£ft£9S?&$. it» 
rawjnput efift-#). "TKA«Jg 

aaW*#i»aftH. default, min ft max, 

initalvalue, minvalue liA2£ maxvalue WffljSJflHfift ffcfHlHj 

M. 

IM« 

tkSimpleDialog tJUfclHr.SC $3. 5L http://epydoc.sourceforge.net/stdlib/public/tkSimple 
Dialog-module.html „ 

11.4 £ Tkinter ?4 JMEJtftlte&fcltftg A 

John Fouhy 

Tkinter « Listbox epaat£9tfc&&gMJ*. 

Tkinter 

import Tkinter 

class DDList(Tkinter.Listbox): 

...... Tkinter # Listbox . 

def __init__(self, master, **kw): 

kwl'selectmode'J = Tkinter.SINGLE 

Tkinter.Listbox._init_(self, master, kw) 

self.bind('<Button-l>', self.setCurrent) 
self.bind('<Bl-Motion>', self.shiftSelection) 
self.curlndex - None 
def setCurrent(self, event): 

self.curlndex - self.nearest(event.y) 
def shiftSelection(self, event): 
i = self.nearest(event.y) 
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if i < self.curlndex: 
x — self.get(i) 
self.delete(i) 
self.insert(i+1, x) 
self.curlndex = i 
elif i > self.curlndex: 
x = self.get(i) 
self.delete(i) 
self.insert(i-1, x) 
self.curlndex = I 


DDList £ft—, i nttft-#. T if_ _name =' main_ 

u ±m* n 

if_name_— '_main_' : 

tk = Tkinter.Tk( ) 
length • 10 

dd - DDList(tk, height-length) 
dd.pack( ) 

for i in xrange(length): 

dd.insert(Tkinter.END, str(i)) 
def show( ): 

••• #«#&*--*£«*»** ••• 
for x in dd.get(0, Tkinter.END): 
print x, 

print 

tk.after(2000, show) 
tk.after(2000, show) 
tk.mainloop( ) 

ft# gui *ur*wr- 

-fffifflftm*# Tkinter ft Listbox 

*hh, 

Fredrik Lundh ftjtiJE, http://mail.python.org/pipermaiFpy 
thon-list/1999-May/002501 .html. 

Tkinter ft In.ft. VF^Wl^ t^fft^SdtRit, tfcSll Fredrik Lundh ft An Introduc 
tion to Tkinter (PythonWare: http://www.pythonware.com/library), New Mexico Tech ft 
Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in a Nutshell, 
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11.5 «Tkinter»#tl*A-^S*^ 

Artur de Sousa Rocha 

U.S.^MWa** Tkinter SPftAlt 

*&*£ 

suFtt****#). BP««i u.s.#»««fi. *m«s- 

&##•*§-, ti^fcJRA Ctrl-accent, #±***A7-'WE®, 

tk®, Ctrl-**, W^Sg-^a. K 
BIW»A->HlfW**l»M a (^#a). T®M?Htl«7fflEgWafi;fPBP#^^3t 

from Tkinter import * 

from ScrolledText import ScrolledText 
from unicodedata import lookup 
import os 

class Diacritical(object): 

— a**, **##**#**<7*4#*. WAJtffeW 

KUtitlk akin: & Windows t Control-A== 

•I II II 

if os.name -» "nt": 
stroke - V 

else: 

stroke ■ ’minus' 

accents - (('acute', "'"), ('grave', '*'), ('circumflex', • A '), 
('tilde', '-'), ('diaeresis', •"'), ('cedilla', ','), 
('stroke', stroke)) 

def_init_ (self) : 

# 4MUlf]£ Windows+, frt-*Tki$ZL 
if os.name == 'nt': 

self.bind("<Control-Key-a>", self.selectman) 
self.bind("<Control-Key-/>", lambda event: "break") 

# 

for a, k in self.accents: 

self.bind("<Control-Key-%s><Key>" % k. 


408 


am* 



lambda event, a=a: self.insert_accented 
(event, char, a)) 

def insert_accented(self, c, accent): 
if c.isalpha( ): 

if c.isupper( ) : 

cap - 'capital' 

else: 

cap = 'small' 

try: 

c - lookupC'latin %s letter %c with %s" % (cap, c, accent)) 
self.insert(INSERT, c) 
return "break" 
except KeyError, e: 
pass 

class DiacriticalEntry(Entry, Diacritical): 

""" #***»*#«« Tkinter# Entry 

Unicode """ 

def __init__(self, master=None, **kwargs): 

Entry.__init__(self, master=None, **kwargs) 

Diacritical.__init__( self) 
def select_all(self, event-None): 
self.selection_range(0, END) 
return "break" 

class DiacriticalText(ScrolledText, Diacritical): 

**«*!•*»*#*« Tkinter ft ScrolledText *5# 

Unicode — 

def __init__(self, master=None, **kwargs): 

ScrolledText._init_(self, master-None, **kwargs) 

Diacritical.__init__(self) 
def select_all(self, event-None): 

self.tag_add(SEL, "1.0", "end-lc") 
self.mark_set(INSERT, "1.0") 
self.see(INSERT) 
return "break" 


def test ( ): 

frame = Frame( ) 

frame.pack(fill=B0TH, expand=YES) 
if os.name == "nt": 

frame.option_add("*font", "Tahoma 8") # Win, Tk^^f&^J 

# 
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entry = DiacriticalEntry(frame) 
entry.pack(fill=BOTH, expand=YES) 

text - DiacriticalText(frame, width*76, height=25, wrap=WORD) 
if os.name == ”nt": 

text.config(font="Arial 10") 
text.pack(fill=B0TH, expand=YES) 
text.focus( ) 

frame.master.title("Diacritical Editor") 
frame.mainloop( ) 
if __name__ == "__main__": 
test( ) 

(tfcin ctri-A, ft#* 

attjSriCWPS—WH*. MiNEftM Windows 

ttJMMltt a-ring. scharfes-s, i* fS ,M eth ft thorn 

m&mn 

Library Reference ft Python in a Nutshell 4 1 unicodedata feikti'-] iPj i 'Hunter Eftfs.g,, % 

-£f bJ IJJ, # -?' M 45 sX F/l ill, tfcjtn Fredrik Lundh #J An Introduction to Tkinter 
(PythonWare: http://www.pythonware.com/library). New Mexico Tech £)<J Tkinter Reference 
(http://ww-w.nmt.edu/tcc/help/lang/python/docs.htnil), Python in a Nutshell , 5J&„ 

11.6 ^ Tkinter GIF 

i&i#: Brent Burley 

ft* 

GIF ffltf-ttSPfflT Tkinter 

m&im 

Tkinter GUI fi*. 

!l& GIF iff. AM^IlSf. Mil, »**;+-£* 

tttt GUI Tkinter 

W Photoimage am#®#**# gif 
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Python 


import base64 

print "icon^'''\\\n w + base 64 .encodestring(open("icon.gif").read( )) + 

mil* 

Itt “X*”, iireUBR shell M*sgfiix 

icon=*•*ROlGODdhFQAVAPMAAAQ2PESapISCBASCBMTCxPxmNCQiJJya/ISChGRmzPz+/P 
xmzDQyZDQyZDQyZDQyZCwAAAAAFQAVAAAElJDISau9Vh2WMD0gqHHelJwnsXVloqDd2hrMm8p 
YYiSHYfMMRm53ULlQHGFFxlMZCciUiV0sPmEkKNVp3UBhJ40hylUxerSgJGZMMBbcBACQlVhR 
iHvaUsXHgywTdycLdxyBgmlvcTyIZW4MeU6NgQEBXEGRcQcIlwQIAwEHoioCAgWmCZ0lq5+hA 
6wIpqislgGhthEA0w=~''' 

Tkinter Python 

import Tkinter 

if_name_-- '_main_': 

root - Tkinter.Tk( ) 

iconlmage - Tic in tor. Photoimago (maat«r«root, data=icon) 

Tkinter.Button(image=icon!mage).pack( ) 


Wife 

Python base64 GIF 

Python ««+«- SiffB't, Python Tkinter 

W Photolmage 0 Photoimage £# GIF ft PPM, GIF ARIHB. 

«#*n.7Dr. tiWfowmK&ig *.a, 

^Gtfefi GIF i£Ji: PPM, ifclfti'Jl'Xtt’ffl file=‘filenanie’, data^string. 

Photoimage . Tkinter 

Button 

WJfiXfctii: 

def makelmageWidget(icondata, *args, **kwds): 
if args: 

klass - args.pop(O) 

else: 

klass « Tkinter.Button 
class Widget(klass): 

def __init__(self, image, *args, **kwds): 
kwds['image'J - image 

klass._init_(self, *args, **kwds) 

self._image = image 

return Widget(Tkinter.Photoimage(data-icondata), *args, **kwds) 
makelmageWidget 
makelmageWidget(icon).pack( ) 
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Photoimage master #84^: nJiSW i 2tTi£-A6<J@#@f P'EWfSftiiito^o JO* 

^jar-'h*fWfifflSff*o Tk), mmmx 

-B-SiW master #-&, makelmageWidget, Ai^-f^A 

master #»*& Photoimage Mftigg#. 

s£sm 

Tkinter Mfsl., tfcSO Fredrik Lundh ft 

Introduction to Tkinter (PythonWare : http://www.pythonware.com/library), New Mexico 
Tech 6(J Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in 
a Nutshell, 


11.7 && 





Aift: Doug Blanding 

(GIF, JPG, PNG, TIF, BMP), 

fr»«. 


Python (Python Imaging Library, PIL) Hitt. ilHPIL, 

Image.open(infile).save(outfile) 

infile ft outfile ftflR 

GUI JSi 


#!/usr/bin/env python 
import os, os.path, sys 
from Tkinter import * 
from tkFileDialog import * 
import Image 

openfile = •• # dir(abs) + root + ext 

indir - ’' 

outdir = '' 

def getinfilename( ): 

global openfile, indir 

ftypes=(('Gif Images*, '*.gif'), 

('Jpeg Images', '*.jpg'), 

('Png Images', '*.png'), 

('Tiff Images', ’*.tif'). 
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('Bitmap Images', '*.bmp'), 

("All files", "*")) 

if indir: 

openfile = askopenfilename(initialdir=indir, filetypes=ftypes) 

else: 

openfile = askopenfilename(filetypes=ftypes) 
if openfile: 

indir = os.path.dirname(openfile) 
def getoutdirname( ): 

global indir, outdir 
if openfile: 

indir = os.path.dirname(openfile) 

outfile = asksaveasfilename(initialdir=indir, initialfile='foo') 

else: 

outfile = asksaveasfilename(initialfile='foo') 
outdir - os.path.dirname(outfile) 
def save(infile, outfile): 

if infile .»= outfile: 
try: 

Image.open(infile).save(outfile) 
except IOError: 

print "Cannot convert", infile 

def convert( ): 

newext - frmt.get( ) 

path, file - os.path.split(openfile) 
base, ext - os.path.splitext(file) 
if var.get( ): 

Is ■ os.listdir(indir) 
filelist - I ) 
for f in Is: 

if os.path.splitext(f)11] — ext: 
filelist.append(f) 

else: 

filelist - [file] 
for f in filelist: 

infile * os.path.join(indir, f) 
ofile - os.path.join(outdir, f) 
outfile - os.path.splitext(ofile)[0] + newext 
save(infile, outfile) 
win = Toplevel(root) 

Button(win, text-'Done', command-win.destroy).pack( ) 
ft # GUI Frame: top. mid. bot 

root = Tk( ) 

root.title('Image Converter') 

topframe = Frame(root, borderwidth=2, relief=GROOVE) 
topframe.pack(padx=2, pady=2) 

Button(topframe, text='Select image to convert', 

command=getinfilename) .pack (side*=TOP, pady=4) 
multitext = "Convert all image files\n(of this format) in this folder?" 
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var = IntVar( ) 

chk = Checkbutton (topframe, text=multitext, variable=var) .pack (pady*2) 
Button(topframe, text='Select save location', 

command=getoutdirname).pack(side=BOTTOM, pady=4) 
midframe = Frame(root, borderwidth=2, relief=GROOVE) 
midframe.pack(padx=2, pady=2) 

Label(midframe, text="New Format:").pack(side=LEFT) 
frmt * StringVar( ) 

formats = ['.bmp', '.gif', '.jpg'/ '.png', '.tif'J 
for item in formats: 

Radiobutton(midframe, text=item, variable=frmt, value=item).pack(a 
nchor=NW) 

botframe = Frame(root) 
botframe.pack( ) 

Button(botframe, text='Convert', command=convert).pack( 
side=LEFT, padx=5, pady=5) 

Button (botf rame, text--' Quit', command=root.quit).pack( 
side=RIGHT, padx=5, pady=5) 
root.mainloop( ) 

ffl so ff gui wim, 

gui 


CAD CAD 

AVI (Advanced Visual Interface) &J&XA4P® 
jfcXttJi.jpg 8L&, Python. Tkinter, if 

PIL), 

gif 

UNIX Shell fa ImageMagick W convert 

tfrX. xa, *M! aXW+IWTPAStf Wt JWL fc«t H# Wlffc, lift UNIX. Windows 
IXR Macintosh,, 

assart** 

XftMafAtiMW. "Tfi« Windows 

nt Ritaaafawwi:#*. aw®* 

fr&s, jEftHscefm+MMaw. t— 4"savAssists, ax*t 

^&ax 

muk. a#w^», a 
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***** 

Tkinter WffifA, It in Fredrik Lundh «J An 

Introduction to Tkinter (PythonWare: http://www.pythonware.com/library), New Mexico 
Tech M Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in 
a Nutshell, , PIL, KL http://www.pythonware.com/producIs/pil/,, 


11.8 £ Tkinter ‘TSGSC-'H'Nl 

J0rgen Cederberg, Tobias Klausmann 

-f- Tkinter 


***-+*«»«=. &&&%%?%& Frame 

from Tkinter import * 
import time 

class Stopwatch(Frame): 

. **-**►*»# . 

msec - 50 

def __init__(self, parent«None, **kw): 

Frame._init_ (self, parent, kw) 

self._start « 0.0 
self,_elapsedtime - 0.0 
self..running - False 
self.timestr = StringVar( ) 
self.makeWidgets( ) 
def makeWidgets(self): 

. WfMfHfc* """ 

1 - Label (self, textvariable=*self. timestr) 
self.„setTime(self._elapsedtime) 

1.pack(fill-X, expand-NO, pady=2, padx-2) 
def .update(self): 

""" MBiFlM.tr """ 

self..elapsedtime = time.time( ) - self._start 
self._setTime(self,_elapsedtime) 
self._timer = self.after(self.msec, self.^update) 
def .setTime(self, elap): 

""" th . 

minutes = int(elap/60) 

seconds * int(elap - minutes* 60 . 0 ) 
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hseconds = int((elap - minutes*60.0 - seconds)*100) 
self.timestr.set('%02d:%02d:% 02 d' % (minutes, seconds, hseconds)) 
def Start(self): 

— """ 

if not self._running: 

self._start = time.time( ) - self..elapsedtime 
self._update( ) 
self..running = True 
def Stop(self): 

if self..running: 

self.after.cancel(self..timer) 

self..elapsedtime * time.time( ) - self._start 
self..setTime(self..elapsedtime) 
self..running = False 

def Reset(self): 

""" 

self..start = time.time( ) 

self..elapsedtime - 0.0 

self..setTime(self..elapsedtime) 


Wife 

Stopwatch ftfnfifcffl T—t if_ _name_ _ = 

'_main_', 

jgff: 

if ...name._ -* '..main..': 
def main( ): 

root = Tk( ) 

sw = Stopwatch(root) 

sw.pack(side-TOP) 

Button(root, text-'Start', command-sw.Start).pack(side-LEFT) 
Button(root, text='Stop', command-sw.Stop).pack(side=LEFT) 
Button (root, text-'Reset', command-sw. Reset). pack (side-I.EFT) 
Button(root, text^'Quit', command-root.quit).pack(side-LEFT) 
root.mainloop( ) 
main( ) 

time-clock time.time. 7 time.time, 

(data overriding) StopWatch #J msec 

tt, *iM*»T*50ms, ifcst 
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3E£iS*4 


Library Reference Python in a Nutshell lime i Tkinter ftjfs.B,, ifcfifti 

& tt5fl Fredrik Lundh An Introduction to Tkinter (PythonWare : 

http://www.pythonware.com/library), New Mexico Tech ftfj Tkinter Reference (http//www.nmt.edu/ 
tcc/help/lang/python/docs.html), Python in a Nutshell, 

11.9 gui i/o wm-g 

Jacob Hallen, Laura Creighton» Boudewijn Rempt 


4fc»ifcgtT GUI ftSATOH socket, $P, (imm) VO Mo 

gui i/o 

#*fi-»GUI«S (aa Queue gffl). Tkinter GUI : 

import Tkinter, time, threading, random. Queue 
class GuiPart(object): 

def __init__(self, master, queue, endCommand): 
self.queue - queue 
# <4 GUI 

Tkinter.Button(master, text-'Done', command-endCommand).pack( ) 

def processincoming(self): 

""" 

while self.queue.qsize( ): 
try: 

mag = self.queue.get(0) 

# fi*S«***i#*JE*fG0i 
print msg 

except Queue.Empty: 

pass 

class ThreadedClient(object): 

n I* ii 

5* GUI “±JP periodicCall endApplication *T &. 
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»l II II 


def _init_(self, master): 

ii »» n 

GUlfr##ftg. ftff]££«§/?« “±*C*)ftS 

(I/O) 

n ii ii 

self.master = master 

# ^JJtPA^J 

self.queue = Queue.Queue( ) 

# *± GUI W# 

self.gui - GuiPart(master, self.queue, self.endApplication) 

self.running = True 

self.threadl = threading.Thread(target-self.workerThreadl) 
self.threadl.start( ) 

# &GUI + 

self.periodicCall( ) 
def periodicCall(self): 

. #BS 200ms . 

self.master.after(200, self.periodicCall) 
self.gui.processincoming( ) 
if not self.running: 

# ££#*** 

# £#. 
import sys 
sys.exit(1) 

def workerThreadl(self) : 

•• it n 

&*«<n**#J* I/OttJt*. select ( ). 

select 

•I II II 

while self.running: 

time.sleep(rand.random( ) * 1.5) 
msg - rand.random( ) 
self.queue.put(msg) 
def endApplication(self): 
self.running = False 
rand - random.Random( ) 
root = Tkinter.Tk( ) 
client = ThreadedClient(root) 
root.main1oop( ) 
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iii fe 

TkinterftGUI Wf^mt socket. $nS 

»«i#^i/o«a6<ji$fRi. gui x*-s, sea* 

GUI —#, Tkinter *»*-'3-#®. 

I/O, it I/O ilittAfcX 

W.i.tl*tt*fi:B£T*M**3FnrfT, Hft7£0r3Tftft& 
amtt&ffBS i/o„ m, xiftftATajBttafifcT**. 
w^a^Ata i/o, ffi^js^ttg. i/o isa-^aE 

^ Queue fPWAba GUI ft “i" 4*1*+, GUI «gtfe*#*-S«iS 

Iff Oft Queue), Queue 

w**w, i*tt&*&m*xiinfL&tow*iT*. 

♦IWSftWfclffaWIB*^-* select (+1SrW^WX^»SJifflM«lii(c|R** 
#W9>. ^cifeMW, R5#*tt££, Queue *«+. 

± (GUI) <mvk 5 fc/s *0 Queue %M , tf AfcatfWttflftffiJB. (5lfc/s«« 

&&tmjmna&±'w&&m, ffurifi* 

*1*&»&7-^*ISLM|BIfi. &+H*#*4 Python ili|5ftAJ*«frHffl^»ANje o 

(;fr£+6<J self.mastcr.after ) 

wfca^ra*. 

x&i.AffL. gui eg*r—sA&ft&iwitiT rx" ww>, «&u? 

Linux ±affa®AW»ja, ae 

Windows o 

import sys, time, threading, random. Queue, qt 
class GuiPart(qt.QMainWindow): 

def _init_(self, queue, endcommand, *args): 

qt.QMainWindow._ _init_ _(self, *args) 
self.queue = queue 

# AA&gui «*££«*l£* 

self.editor = qt.QMultiLineEdit(self) 
self.setCentralWidget(self.editor) 
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self.endcommand = endcommand 
def closeEvent(self, ev): 

endcommand, 1*5 

self.endcommand( ) 
def processincoming(self): 

. (*p£;£*jtS) """ 

while self.queue.qsize( ): 
try: 

msg - self.queue.get(0) 
self.editor.insertLine(str(msg)) 
except Queue.Empty: 
pass 

class ThreadedClient(object): 

•» •• i* 

^ GUI ft “±5” periodically endApplication-smSS* 

i» it it 

def __init__(self) : 

# ffl£PA*’J 

self.queue - Queue.Queue( ) 

# St± GUI Wfr 

self.gui * GuiPart(self.queue, self.endApplication) 
self.gui.show( ) 

# —-t*/#! JH&fIJH periodicCall 
self.timer * qt.QTimer( ) 

qt.QObject.connect(self.timer, qt.SIGNAL("timeout( )"), 

self.periodicCall) 

# 7 Xt periodicCall 
self.timer.start(200) 

# feAfftcire. mutmxmnjitviM 

self.running = True 

self.threadl - threading. Thread (target=>self .workerThreadl) 
self.threadl.start( ) 
def periodicCall(self): 

it w it 

200 ms teiPAW + fcSfljfcB 

•I It It 

self.gui.processincoming( ) 
if not self.running: 
root.quit( ) 

def endApplication(self): 

self.running = False 
def workerThreadl(self): 

•i it n 

I/OftJ&fr. select ( ). 

-+**##***. a-t'&Sfii£)8£dig*>J.tx. 
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while self.running: 

# ^TKfcTiiPMT*#. 

time.sleep(rand.random( ) * 0.3) 
msg = rand.random( ) 
self.queue.put(msg) 
rand = random.Random( ) 
root = qt.QApplication(sys.argv) 
client = ThreadedClient( ) 
root.exec_loop( ) 

im&Hk L, TOnter*4:-«-#69a« # RW-/&3 lit (MR- 

It®fifcffl Qapplication.quit sys.exit, # GUI u 

Library Reference ft Python in a Nutshell threading ft Queue ^ 

T Tkinter AMI A, It® Fredrik Lundh M /I* Introduction 

to Tkinter (PythonWare: http://www.pythonware.com/library), New Mexico Tech £$ Tkinter 

Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in a Nutshell, M 

PyQt fftfilA. JaL http://www.riverbankcomputing.co.uk/pyqt/index. 

php 0 

11.10 * Tkinter IDLE Tree SB# 

'Sift: Sanghyeon Seo 

4MM-4M9 Tlcinter gtftHWB-4* Tree ffff. RlttttftliB IDLE . IDLE 

* python 

m&Jrm 

idle python w idieiib 

Tree aw* idlelib.TreeWidget TWfcHflffltfM*-'I' XML 

xgw dom 9jMim*MXtovi=f-i 

from Tkinter import Tk, Canvas 

from xml.dom.minidom import parseString 

from idlelib.TreeWidget import Treeltem, TreeNode 

class DomTreeltem(Treeltem): 

def_init_(self, node) : 
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def 


self.node = node 
GetText(self): 
node = self.node 

if node.nodeType == node.ELEMENT_NODE: 

return node.nodeName 
elif node.nodeType -= node.TEXT_NODE: 
return node.nodeValue 
def IsExpandable(self): 
node * self.node 
return node.hasChildNodes( ) 
def GetSubList(self): 
parent = self.node 
children = parent.childNodes 

prelist - (DomTreeItem(node) for node in children] 
itemlist - (item for item in prelist if item.GetText () .strip ( ) ] 
return itemlist 

if_name_'_main_' : 

example_data - ' • ' 

<A> 

<B> 

<C>d</C> 

<C>e</C> 

</B> 

<B> 

<C>f</C> 

</B> 

</A> 

• i i 

root - Tk( ) 
canvas = Canvas(root) 
canvas.config(bg='white') 
canvas.pack( ) 

dom - parseString(example_data) 

item - DomTreeltern(dom.documentElement) 

node » TreeNode(canvas. None, item) 

node.update( ) 

node.expand( ) 

root.mainloop( ) 


Wife 

moatm. a*, « 

sms idle— python 

idlelib, Python IDLE 

HfpfTSMB. IDLE ft£i GUI T—t*Tree gw, M idlelib.TreeWidget & 

ft Python 4- . 
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idlelib 'kSWtfWj Python $fl6tt£| 

fr3 7$ ^ '£ iW ft* 4f X ^ S fH pydoc 4 fi£ (Kj X , JS, http://pydoc.Org/2.3/idlelib.html „ 
TreeWidget 8«iStffcfi:gP?|i£<W**±W« 

ft». pydoc J8*£l£;i:13M docstring. 

pydoc 2,*, idlelib tptfivSvmimmMm,, Python VAftth-W 

“HftFfcifc" (batteries included, «igW«£. 

SftHSIHflBt. Python Wj5r3tHlflMBia»ttrtW±TW#«tt. ifcnj 

(tfcftn idlelib) MWtJfll&gSife, a* Python 

^fflSS^TJn^a!—t-fS^MGUITree: iia^^idlelib.TreeWidget.Treeltem, $g 

^hifig^a^ lo^ft (http://pydoc.0rg/2.3/idi 
elib.TreeWidget.htmWTreeltemW^SM^J*), 3 GctText, feX 

T*BJW*ajft (£*S*), IsExpandable, Tree iH5^Bl»lia-'t‘nIj«*W+ 
uftftmK, GetsubList, 

WWAWttaUUW Tree 

M£&*4 

idlelib XtS, Jfl, http://pydoc.Org/2.3/idlelib.html. 

11.11 & Tkinter Listbox 

^•iK: Brent Burley. Pedro Wemeck, Eric Rose 

Tkinter »#, IffcfrsSStfMiaM Listbox 

m&jjm 

»*«?*« ntinter Tkinter MfflW (ii 

Frame, Tkinter «W, £&jft#gBftfftt) 

python 

S't'Wf, Tkinter M Listbox 

AMB#. 

from Tkinter import * 
class MultiListbox(Frame): 

def_init_(self, master, lists): 
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Frame._init_(self, master) 

self.lists = ( ) 

for 1 , w in lists: 

frame = Frame(self) 

frame.pack(side=LEFT, expand=YES, fill=BOTH) 

Label(frame, text-1, borderwidth=l, relief=RAISED).pack(fill-X) 
lb = Listbox (frame, width=w, borderwidth=0, selectborderwidth=0, 
relief=FLAT, exportselection=FALSE) 
lb.pack(expand=YES, fill-BOTH) 
self.lists.append(lb) 

lb.bind('<Bl-Motion>', lambda e, s-self: s..select(e.y)) 
lb.bind('<Button-l>', lambda e, s=self: s..select(e.y)) 
lb.bind('<Leave>', lambda e: 'break') 

lb.bind('<B2-Motion>', lambda e, s=self: s._b2motion(e.x, 
e.y)) 

lb.bind('<Button-2>', lambda e, s=self: s._button2(e.x, 
e.y)) 

frame = Frame(self) 

frame.pack(side-LEFT, fill-Y) 

Label(frame, borderwidth=l, relief-RAISED).pack(fill-X) 
sb - Scrollbar(frame, orient-VERTICAL, command=self..scroll) 
sb.pack(expand=YES, fill=Y) 
self.lists[ 0 ]I'yscrollcommand'] = sb.set 
def .select(self, y) : 

row - self.lists(0).nearest(y) 
self.selection.clear(0, END) 
self.selection.set(row) 
return 'break' 
def _button2(self, x, y): 
for 1 in self.lists: 

1.scan.mark(x, y) 
return 'break' 
def _b2motion(self, x, y): 
for 1 in self.lists 

1.scan.dragto(x, y) 
return 'break' 
def .scroll(self, *args): 
for 1 in self.lists: 

apply(1.yview, args) 
return 'break' 
def curselection(self): 

return self.lists[0].curselection( ) 
def delete (self, first, last*=None) : 
for 1 in self.lists: 

1.delete(first, last) 
def get(self, first, last=None): 
result - ( ] 

for 1 in self.lists: 

result.append(1.get(first,last)) 
if last: return apply(map, (None] + result) 
return result 
def index(self, index): 
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self.lists[01.index(index) 
def insert(self, index, “elements): 
for e in elements: 
i = 0 

for 1 in self.lists: 

1.insert(index, e[il) 
i * i + 1 
def size(self): 

return self.lists[0J.size( ) 
def see(self, index): 

for 1 in self.lists: 

1.see(index) 

def selection_anchor(self, index): 
for 1 in self.lists: 

1.selection_anchor(index) 
def selection_clear(self, first, last=None): 
for 1 in self.lists: 

1.selection.clear(first, last) 
def selection_includes(self, index): 

return self.lists[01.selection_includes(index) 
def selection_set(self, first, last*None): 
for 1 in self.lists: 

1.selection_set(first, last) 

if _ _name__ — .main_' : 

tk - Tk( ) 

Label(tk, text='MultiListbox').pack( ) 

mlb - MultiListbox(tk, (('Subject', 40), ('Sender', 20), ('Date', 10))) 
for i in range(1000): 
mlb.insert(END, 

('Important Message: %d' % i, 'John Doe', '10/10/%04d' % (1900 + i))) 
mlb.pack(expand-YES, fill-BOTH) 
tk.mainloop( ) 


Wife 

Listbox 

Listbox m 

api Listbox, 

Listbox 

4aa Button-1 
. asas, m Button-2 

*ra«n t e*r**ra it in, (in 
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Windows/XP), ffl&XfflttJS Xll (» Linux), 

T Button-4 m Button-5, _init_ _^j£6<J for MFF W A Miff )JU T ffl W'>0: 

lb.bind(’<Button-4>', lambda e, s=self: s ..scroll(SCROLL, -1, UNITS)) 
lb.bind('<Button-5>*, lambda e, s=self: s ..scroll(SCROLL, +1, UNITS)) 

mmm-& windows/xp 

for 1, w in lists: 

frame = Frame(self) 

frame.pack(side-LEFT, expand=YES, fill=BOTH) 

Label(frame, text«l, borderwidth=l, relief=RAISED).pack(fill=X) 


for 1, w, sort.command in lists: 
frame - Frame(self) 

frame.pack(side-LEFT, expand-YES, fill-BOTH) 

Button(frame, text-1, borderwidth-1, relief=RAISED, 
command-sort.command).pack(fill-X) 

lists 

-**#*- M-wtt), HA^AwaoaniRjft^raM. 

y Ha»tt*wnh-JS‘! * MuitiListbox._ ma js-g*, 

Listbox BWWt bind iUfflB*. Jl'f- lambda (0 

**»). &S#8EW:*f5£, &*n*#7*& lambda w«. S«*BiI lambda 

&&<£/?] lambda AM##; (^select, 

_button2 -5f) S*fjeA*ftSW'hiE^M#»(self > e), e 

ft. «Jg, bind ftltffS, sdlLselect «1A. XtKffe*- 

Tkinter AMM.. W # # M 4MS W it, ttJn Fredrik Lundh «J 

Introduction to Tkinter (PythonWare : http://www.pythonware.com/library), New Mexico 
Tech (ft Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html), Python in 
a Nutshell, IJUUt4htt£3Jf. 
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11.12 £ Tkinter nP#^.|B]S$|| Geometry ;fr}£fn 

mm 

i&ifr: Pedro Wemeck 

Tkinter Frame , M&ilii 

KSfrl'ffift-iZ'M: Geometry 

MVtjjm 

from Tkinter import * 
class LabeledEntry(Entry): 

""" Entry """ 

def __init__(self, master™None, **kw): 
ekw - { ) 

fkw - { } 

lkw - {'name':'label') 
skw - {'padx':0, 'pady':0, •fill's'x', 

•side*:‘left*) 
fmove - ('name',) 
lmove - ('text', 'textvariable', 

'anchor','bitmap', 'image') 
smove - ('side', 'padx', 'pady', 

•fill') 

for k, v in kw: 

if k in fmove: fkwfk] * v 
elif k in lmove: lkw(k] - v 
elif k in smove: skw(k] =* v 
else: ekw(k) = v 

se If.body = Frame(master, *+fkw) 
self.label = Label(self.body, **lkw) 
self.label.pack(side='left', fill=skw('fill'], 

padx=skw['padx'], pady^skw['pady']) 

Entry.__init._ .(self, self.body, **ekw) 
self.pack(side=skw['side'], fill=skw['fill' ], 
padx=skw['padx'), pady=skw['pady']) 

methods = (Pack._diet_. keys ( ) + # # Frame $ geometry 2f 

self 

Grid._diet_.keys( ) + 


# Entry 
« Frame 

» Label a*.#** 

# Geometry manager '-¥$■ 

# Frame f 

t Label 

# Geometry manager 
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Place._diet_.keys( )) 

for m in methods: 

if m[0] !* and m !- 'config' and m != 'configure' : 
setattr(self, m, getattr(self.body, m)) 


h tffl fi LabelEntry SPft #J#1J T» T if_. name _ =' main_ , 

u am* n mn-. 

if _ _name__ == '_ _main_ _': 
root - Tk( ) 

lei - LabeledEntry(root, name='labell', text='Label 1: ', 

width-5, relief=SUNKEN, bg='white’, padx=3) 
le2 - LabeledEntry(root, name-'label2', text-'Label 2: ', 

relief-SUNKEN, bg='red', padx=3) 
le3 - LabeledEntry(root, name-'label3', text-'Label 3: ', 

width-40, relief-SUNKEN, bg-'yellow', padx=3) 
lei.pack(expand=l, fill=X) 
le2.pack(expand=l, fill-X) 
le3.pack(expand-1, fill=X) 
root.mainloop( ) 

-^JJCKfWa^TkinterFramed*. SSfsS-ffiff'&glWSA. 

iff, 

to*# -sir 

ScrolledText 

'I'SitfJ, SfM. Frame <&*, ffig/A#«S 

&gP#W “±” SP#m*. mm, ffcam-'h Frame gP##;ft£#. 

tmmm, mis, diet, mvmmis 

ii#*A gP#ftf, *^WV't#XfiJSi7: ffi&'Nrtfg. wr^gp#w Geometry 

jTtt&Stl&m Frame MSS# (SS, (IttSSfcf 3*i1£), 0 #ttNittAfA«H't. 

£PSLtttNMJ&rtgPfftS^ Frame 6<J Geometry M. 

iES?4-*-6<J Python &S^7>tollfcff^«^@WISS. 

#7*#!®—fSto w.configure w[‘option’]$il!tfj$j#j sJc&g, ift, 
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mz&t *a, snroPAa 

a#awsc«*ji?ftiBiii. fs«m**n«awiii5f-->r* “foo" &m, isjh* -±* gp 

fHfiJjStSIIKi, “upper_foo" ft “lower.foo” 

S’ SAttT*. ^#|^-^jSgiWgP#W»Sft*PBiWW: 7, 

fiWBsistt “ga^ffiw" *«. m^isaaiw+^^fiw+ttrt.'N ^ 

£7 Tkinter WWA, «?#*£’»TttMW^SWllt, tt» Fredrik Lundh ft /lw 
Introduction to Tkinter (PythonWare: http://www.pythonware.com/library). New Mexico 
Tech Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html). Python in 
a Nutshell, \>X&m MR£-U*. 

11.13 «TMntent>SgE-^«SMiB«4: 

luri Wickert 

Tkinter fifflSff, 4^WIWr--^*-W*»«Po 

from Tkinter import * 
class notebook(object): 

def „init__(self, master, side-LEFT): 
self.active_fr * None 
self.count = 0 
self.choice = IntVar(O) 

if side in (TOP, BOTTOM): self.side « LEFT 
else: self.side «= TOP 

self.rb_fr = Frame(master, borderwidth=2, relief=RIDGE) 
self.rb_fr.pack(side*side, fill^BOTH) 

self.screen_fr = Frame(master, borderwidth=2, relief=RIDGE) 
self.screen_fr.pack(fill=BOTH) 

def_call_(self) : 

return self.screen_fr 
def add_screen(self, fr, title): 
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b = Radiobutton(self.rb_fr, text=title, indicatoron=0, 

variable=self.choice, 

value--self .count, cccrmand=lambda: self .display (fr)) 
b.pack(fill=BOTH, side=self.side) 
if not self.active_fr: 

fr.pack(fill=BOTH, expand=l) 
self.active_fr = fr 
self.count += 1 
def display(self, fr): 

self.active_fr.forget( ) 
fr.pack(fill=BOTH, expand=l) 
self.active_fr = fr 

notebook.py Python fKj sys.path Bit 1 } 3 , 

tttfc 

notebook 

from Tkinter import * 
from notebook import * 

# notebook #A, 
root - Tk( ) 

nb - notebook(root, LEFT) 

I A*-#*PI#** <*«)• “master": 

fl - Frame(nb( )) 
bl - Button(fl, text-"Button 1") 
el = Entry(f1) 

# £***#, 

# T'***fe#A#* 

bl.pack(fill=BOTH, expand-1) 

el.pack(fill=BOTH, expand=l) 

f2 - Frame(nb( )) 

b2 - Button(f2, text=’Button 2') 

b3 « Button(f2, text='Beep 2', command=Tk.bell) 

b2.pack(fill=BOTH, expand-1) 

b3.pack(fill=BOTH, expand=l) 

f3 = Frame(nb( )) 

# #«**A#*ie**tt “screens" GUI 

nb.add^screen(f1, "Screen 1") 

nb.add_screen(f2, "Screen 2") 
nb.add_screen(f3, "dummy") 
root.mainloop( ) 
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Tkinter M Frame 

Tk^-» -^w". .mmwm® 

ft* ^j^ScfilW indicatoron - 

-t&m, mtt$t%istE.£&&T. mummer »«*»#—+forget 

#$£. “screen frame" “screen” R#AXttX. 

*T8rtMH?« Tkinter @f?, (£#tg#£T♦-WflUS* a^fmiE**MIittM, 
4WBM^H^a^®!*fl9±««flWR. M-Tffi/IiW (Tkinter f»Tk*ft$ff|), 

artfciW+^IMlWIW* (*«fW+tf=*Wfinb(), 

tkiawAiMm#xmHx 

«n*. fraaTMtawrn****. 

*wsra3iffl»i&5yfi#ft7 lambda am*. stffr**ws«:^i*pjwiiit‘eff]. 

wa***}-#*#. tt«stt3iJ9#tt$g« 

+. choice *«). a: 

M£iS*4 

AT Tkinter 6<j{i.g., tt**£qi2Ut*fl<rtttnilt. fctftl Fredrik Lundh 6<J 4/t 
Introduction to Tkinter (PythonWare: http://www.pythonware.com/library), New Mexico 
Tech (ft Tkinter Reference (http://www.nmt.edu/tcc/help/lang/python/docs.html). Python in 
a Nutshell, 

11.14 wxPython 3&E?&®fiMia3H*: 

&i&: MarkNenadov 

wxPython n*4i£ > MHKtt GUI *§# (IHWttAjg&Sk&ttl 
Python Bffl^^J), (BP-T wxPython JR*WiBMO. 

GUI mi, 

wxPython aaffiDt wxNotebook 3W7&#JML T®*-'N«rtE**, 
^iE*«JjPT=Tffi«W “«*" £. 45Tffi«3PiTH3W Python(AMT) 

runPanel Wg»*3gi;&: 
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from wxPython.wx import * 
class MainFrame(wxFrame): 

* 

# 

def _init_(self, parent, id, title): 

# 

# 

self.nb = wxNotebook(self, -1, 

wxPoint(0,0), wxSize(0,0), wxNB_FIXEDWIDTH) 

# A^h^S^A#? Python 

panel_names = "First Panel", "Second Panel", "The Third One" 
panel_scripts = "panell", "panel2", "panel3" 
for name, script in zip(panel^names, panel_scripts): 

# Make panel named 'name' (driven by script 'script'.py) 

# “name" ( A# 3 * “script" .pyfi#) 

self.module - _import_(script, globals( )) 

self.window - self.module.runPanel(self, self.nb) 

if self.window: self.nb.AddPage(self.window, name) 

# 

* Jtft: 

» 


Wife 

wxPython ***£+»«. 

python m* “±w*") m a. BP(e*iBfe^*344 i , -emm 

sir. 

wxPython jSflt. (il 

panel 1 .py, panel2.py. 

panel3.py MXtt, WOL runPanel MS ft. ttBftttSW't'#* (~ 

-f- wxFrame MMlVAB .—+ M wxNotebook *f&) iS®—'fe wxPanel 

iE**M3&IBIRflF*: iE*^»Ml* wxNotebook Sftftl*. MainFrame 

self.nb &j§, nmpanei (-^ 

wxPanel AddPage 

SEM, to*® 

, IfKft, wxPython wxWidgets 

^tofra-w. 
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mzmw 

wxPython, VXS. wxWidgets IJMSlHlfilMll, jft http://www.wxPython.org ffl http://www. 
wxWidgets.org 0 

11.15 £ Jython *=(=*—'t* ImageJ fit# 

Ferdinand Jamitzky. Edoardo "Dado" Marcora 

image; 

Jython ft, Java * 0 

jython Java Python Tffi 

BttM ImageJ fflft: 

import ij 

class Inverter_py(ij.plugin.filter.PluglnFilter): 
def setup(self, arg, imp): 

"""@sig public int setup(String arg, ij.ImagePlus imp)"”" 
return ij.plugin.filter.PluglnFilter.D0ES_8G 
def run(self,ip): 

"""@sig public void run(ij.process.ImageProcessor ip)""" 
pixels * ip.getPixels( ) 
width - ip.getWidth( ) 
r - ip.getRoi( ) 

for y in range(r.y, r.y+r.height): 

for x in range(r.x, r.x+r.width): 
i - y*width + x 
pixels(i) = 255-pixels(i1 


Wife 

tjT&litffimi ImageJ jythonc 

Java 7 IBM &}1fM Java jikes. i&Isft 

•e«CA C:\ImageJ Bs*. jre 

♦ jythonc -w C:\ImageJ\plugins\Jython -C C:\ImageJ\jikes 
-J "-bootclasspath C:\ImageJ\jre\lib\rt.jar -nowarn" 

Sun Java SDK. Java KSB, 

» Java *». Java 
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ImageJ, JaL http://rsb.info.nih.gov/ij/, Jython, JaL http://www.jython.org* jikes, JaL http:// 
www-124.ibm.com/developerworks/oss/jikes/* Jython ImageJ fKtfgfS, 

JaL http://marcora.caltech.edu/jythonjmagej_howto.htmo 

11.16 Swing ?p Jython *iiil URL 

Joel Lawhead. Chuck Parker 

Swing URL mt Swing 8fP *a*!Stt. 

a Jython 

from pawt import swing 
from java import net 
def view(url): 

frame = swing.JFrame("Image: " + url, visible-1) 

frame.getContentPane( ).add(swing.JLabel(swing.Imagelcon(net.URL 

(url)))) 

frame.setSize(400,250) 
frame.show( ) 

if _ _name_ _ — _main_ : 

view("http://www.python.org/pics/pythonHi.gif") 

* Jython <p .Swing (tfj JLabel ft Imagelcon 

SJKCS. URL » view RfcTa^ Web 

URL is® URL 

U Universal o 

Swing JaL http://java.sun.eom/docs/books/hitorial/uiswing/i Jython, JaL http://www. 

jython.org o 

11.17 ^MacOS+^ffiJ^X 

&iH: Matteo Rattotti 
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Mac os xatiif 

-'NFAf$£#8»n. 




®^Mac gift, Python 

WX^fc&A, ifb'&i£f£ffl Python EasyDialogs TifiS^ll^, —'t'fgj 


import os, sys, EasyDialogs, Image 
# T'ftlft sys.argv, ^ iiffi /*: 

rotater = ('Rotate right', 'Rotate image by 90 degrees clockwise') 
rotatel = (’Rotate left', 'Rotate image by 90 degrees anti-clockwise' 
scale * ('Makethumb', 'Make a 100x100 thumbnail') 
str = ('Format JPG', 'Format PNG'] 
cmd * (rotater, rotatel, scale] 


opt list * EasyDialogs.GetArgv(str, cmd, 

addoldfile=False, addnewfile-False, 

» get opt y. 

dirs = [ ] 


addfolder=True) 


) 


format - "JPEG" 


rotationr « False 
rotationl - False 
resize = False 
for arg in optlist: 

if arg «» "—Format JPG": 

format - "JPEG" 
if arg == "—Format PNG": 

format - "PNG" 
if arg — "Rotate right": 

rotationr - True 
if arg == "Rotate left": 

rotationl - True 
if arg -«• "Makethumb": 

resize = True 
if os.path.isdir(arg): 
dirs.append(arg) 
if len(dirs) == 0: 

EasyDialogs.Message("No directories specified") 
sys.exit( 0 ) 

path - EasyDialogs.AskFolder("Choose destination directory") 
if not path: 

sys.exit(0) 

if not os.path.isdir(path) : 

EasyDialogs.Message("Destination directory not found”) 
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sys.ex it(0) 

# 

tot_numfiles = sum([ len(os.listdir(d)) for d in dirs ]) 
bar = EasyDialogs.ProgressBar("Processing", tot_numfiles) 
for d in dirs: 

for item in os.listdir(d): 
bar.inc( ) 
try: 

objpict - Image.open(d + "/" + item) 
if resize: objpict.thumbnail((100, 100, 1)) 
if rotationr: objpict = objpict.rotate(-90) 
if rotationl: objpict = objpict.rotate(90) 
objpict.save(path + "/" + item + "." + format, format) 
except: 

print item + " is not an image" 

# 

score = EasyDialogs.AskYesNoCancel("Do you like this program?") 
if score -- 1 : 

EasyDialogs.Message("Wwowowowow, EasyDialog roolz, ;-)") 
elif score — 0: 

EasyDialogs.Message("Sigh, sorry, will do better next time!-(") 
elif score — - 1 : 

EasyDialogs.Message("Hey, you didn't answer?!") 


Wife 

*1Mac IK&lft EasyDialogs 

w&w&wm, van, python gctopt, 

A^F Python EasyDialogs Mac JUftt, fttfftisfT Mac OS 

X 10.3 Panther M Mac i+JWl4> , Apple 

1 FT? 6 Mac bundlebuilder 

py2app ft distutils IsAStffltW Python is. 

mmi¥, mxniiffipmmft’gM.A Dock, aiusjtw. Finder **&£««##, mutt 

Ic, tfpojft Wiki ftft bundlebuilder ft py2app . 5L http://www.pythonrnac.org/wiki 0 

Python EasyDialogs *|feR|$ft Mac Alft. 

iSiS Jimmy Retzlaff Windows * i* T « ifi AL ft 

http://www.averdevelopment.com/python/EasyDialogs.html. 

Library Reference EasyDialogs (HlXfS 1 jE££Kj£F Mac ftfl Python ^iSMfg.6, SL 
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http://www.pythonmac.org/wiki! py2app, 5L http://undefined.org/python/» EasyDialogs # 
Windows T , J0, http://www.averdevelopment.com/python/EasyDialogs.html 0 

11.18 WHttiktAM Python Cocoa GUI 

Dethe Elza 

-t Python fif?, Mac OS X(l<| Aqua Apple (ft Cocoa 

XMtQMR PyObjC, Python/Objective-C bridge). fcJMigJf 

StK’ffe Python GUI Apple (ft Interface Builder (IB) 

VAR.nib XW UMMfcTJF* Aqua Cocoa *fc3l»). 

oll-Xiia Interface Builder iP.nib tWX2t&£*§#Mf8:. FES-^ 

from math import sin, cos, pi 
from Foundation import * 
from AppKit import * 
class DemoView(NSView): 
n - 10 

def X(self, t): 

return (sin(t) + 1) * self.width * 0.5 
def Y(self, t): 

return (cos(t) + 1) * self.height * 0.5 
def drawRect_(self, rect): 

self.width - self.bounds( )[1][0] 
self.height - self.bounds! )(1][1) 

NSColor.whiteColor( ).set( ) 

NSRectFill(self.bounds( )) 

NSColor.blackColor( ).set( ) 
step - 2 * pi/self.n 

loop = [i * step for i in range(self.n)] 
for f in loop: 

pi » NSMakePoint(self.X(f), self.Y(f)) 
for g in loop: 

p2 = NSMakePoint(self.X(g), self.Y(g)) 

NSBezierPath.strokeLineFromPoint_toPoint_(pi, p2) 
class AppDelegate(NSObject): 

def windowWillClose_(self, notification): 
app.terminate., (self) 
def main( ): 

global app 
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app = NSApplication.sharedApplication( ) 
graphicsRect = NSMakeRect(100.0, 350.0, 450.0, 400.0) 
myWindow = NSWindow.alloc().initWithContentRect_styleMask_backing 
.defer.( 
graphicsRect, 

NSTitledWindowMask 
| NSClosableWindowMask 
| NSResizableWindowMask 
| NSMiniaturizableWindowMask, 

NSBackingStoreBuffered. 

False) 

myWindow.setTitle_('Tiny Application Window') 

myView = DemoView.alloc( ).initWithFrame_(graphicsRect) 

myWindow.setContentView_(myView) 

myDelegate - AppDelegate.alloc( ).init( ) 

myWindow.setDelegate.(myDelegate) 

myWindow.display( ) 

myWindow.orderFrontRegardless( ) 

app.run( ) 

print 'Done' 

if_name_-- _main_: 

main( ) 


ffi Apple w Interface Builder Wf-. Apple 

(**#* xcode) w-w#, (£#««[ 

m Apple tfi Cocoa Mac OS X ft Aqua GUI (taRifciE&ft 

Macintosh TFSfiEEgtf, PyObjC Python Cocoa ftnjffi). 

*rw. £#*««*+***£ gui 

Interface Builder GUI 

-SmtfrM GUI tfcSH Tkinter, BPgff/A-TF&SfcililJg 

Afl»WJ^^iEflMliiSI«a#*^ra3lEtt*aBWGUi #ffi. 

tfc® cocoa 

icaft “gtfte" w gui au gui gui 

ib. 

tiny.m MSimson Garfinkel fP Michael 
Mahoney -a^Kl Building Cocoa Applications: A Step-by-Step Guide (O’Reilly), 'Sjii/J' T 
Interface Builder fH«A.nib Cocoa 
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PyObjC m a , ftts Cocoa MU BUI PyObjC M “Hello 

World” ^-^MSJ^M5cA)RMft«iA¥, Python gfelfeft&iB 

xmmrmum i*. ©jatbsa^. jl&amgui n^. 

M£»» 

Simson Garfinkel #1 Michael Mahoney n'^ffKj Building Cocoa Applications: A Step-by-Step 
Guide (O’Reilly) i PyObjC, % http://pyobjc.sourceforge.net/. 

11.19 IronPython 3HS18L\fifP 

Brian Quinlan 

IronPython T Microsoft .NET M Windows Forms) 9f%c—1'fHlT-, jfc# 

%m&iA Form.Opacity Timer. SILAS P, 

aft-#, topmost MSPM«f: 

from System.Windows.Forms import * 

from System.Drawing import * 

from System.Drawing.Imaging import * 

form = Form(Text^'Window Fade-ins with IronPython", 

HelpButton-False, MinimizeBox=True, MaximizeBox=True, 

Windowstate=FormWindowState.Maximized, 
FormBorderStyle-FormBorderStyle.Sizable, 
StartPosition=FormStartPosition.CenterScreen, 

Opacity = 0) 

# create a checker background pattern image 

# 

box_size - 25 

image - Bitmap(box_size * 2, box_size * 2) 
graphics = Graphics.Fromlmage(image) 

graphics.FillRectangle(Brushes.Black, 0, 0, box_size, box_size) 
graphics.FillRectangle(Brushes.White, box_size, 0, box_size, 50) 
graphics.FillRectangle(Brushes.White, 0, box.size, box.size, box_size) 
graphics.FillRectangle(Brushes.Black, box_size, box_size, box_size, box.size) 
form.Backgroundlmage * image 

# «*—NS#KA****^« 

opacity_tracker = TrackBar(Text-"Transparency", 

Height = 20, Dock = DockStyle.Bottom, 
Minimum *= 0, Maximum - 100, Value = 0, 
TickFrequency = 10, Enabled = False) 
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def track_opacity_change(sender, event): 

form.Opacity = opacity_tracker.Value / 100.0 
opacity_tracker.ValueChanged += track_opacity_change 
form. Controls .Add (opacity.tr acker) 

# create a timer to animate the initial appearance of the window 

timer = Timer( ) 

timer.Interval = 15 

def tick(sender, event): 

val = opacity_tracker.Value + 1 
if val >= opacity_tracker.Maximum: 

# #7. ffi 

opacity_tracker.Value - opacity^tracker.Maximum 
opacity_tracker.Minimum - 20 # 

opacity_tracker.Enabled = True 
timer.Stop( ) 
else: 

opacity_tracker.Value - val 
timer.Tick +- tick 
timer.Start( ) 
form.ShowDialog( ) 

Wife 

IronPython mmin 

Windows Forms Sfls, {SfiRNET (mono) 

IronPython, WT'.NET "TESfc&W 

IronPython Windows Forms 

****&&, Windows Forms tSSWft*: 

• .-£#$]&—t form, 

. form, l2Ut*n&*a£M*fti 

IronPython f*A»P. 

fflJ&ASfP*S^l|ftW$^, tt5n Microsoft Mff Outlook XP. 

P5t£a^flWfs.B.o w IronPython 

IronPython, J*L http://ironpython.eom/P. 
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®i2 m 


JEt 

TopSage .com 


XML*tg 


5IW 

Paul Prcscod, XML Handbook (Prentice-Hall) #-£-£#41— 

XML 

WftMMMHfF xml W. *£# xml IW,|«. 

m». A«AMJR*3F* Python wm&7 XML £J$, MR Python *t XML 

Python m XML XML Python W'J^rffl^Afc 

attAttfflmr. python xml 

fettftift. 5ft xml ftH£Jfl7£*&£iiiiA#. *5 JSSj®. £tf££«i§WM£|S*fl5 J g 
£2fft5i*aSJR (fiffflJfcjfiJIWr) fn^A OJWfc) xml, 

•Wf XML Xf^PlP^ A ^Python , C/Python *£*£. 

Python mWTH C Expat ftffi*. XML Expat *?#rS&, 

**+W*DraaA*ttH Expat, XML attf Python saw* 

■a, “7C«" (A*^WD0M*t6tt--MMtjWls, &&£/§ 

ffijg?ljDOM)„ 
fiA, Expat £ XML 

sax W api XML *trr#flOTI2l 

®SA Python SAXAPIlMT-**3lMff#. - 

^ xml 

sax sax — “a 
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vmft'um’k “5?mb” w -ft**#- omit. 

XML-RPC XML tt*nftB«rW±ii 

a XML-RPC S^!0ctg o XML-RPC AVfWf ftftW^flftffl#2|li]^:£l&j«£gi« 

wwanr. 

ifi-ft. XML-RPC *&&Afl) 7 Python*. XML-RPC, ATlSWrt 

15 *. 

**M^i*«i*jM*#*. aewrt^ftp^m^xMLjiwfs, 

XML Python ttftm&A#*. W-lflWWKfcTtttofc* 

jB#f fttSMfftHT gXML jdattt Unicode £«9„ Unicode £ XML feXlJMfcCf, 
HJttnJMKfiJt XML f-StifeMI#, &4(fl&ITftf Python ffl Unicode Aft. 

PyXML r*Mai«T-*?WrfflWX**«ff XML. PyXML»«T*»W5:«W* 

«H (Document Object Model, DOM) M Python *rt«*Wr***:*7—'h 

7*. PyXML Python mwti XML DOM 

XML API. £«*Wft 

£7 XML £13, *fasit». DOM ftgffiAlfefBj’ffc XML 4ba. 

ttffi PyXML MifriiEjfclfrftlfeiEftifca xml £ 13 , E-1*MJS^7£#iail xml * 

«»dom* i*tt*£e«M£*irA. * 7 PyXML *m## 

http: //pyxml. source forge, net/ 0 

ft PyXML 4*, sEft FourThought 6<)ft® 4Suite (http://www.4suite.org/, PyXML 
«*g*±S* ; Fii'Ml) *, «IBX9IX«ifi*KftXA. XMLffl* 

$n XPath. XSLT, XLink, XPointer 12/, .5 RDF. ftjtjfe PyXML Xt7 
Python *|ft XML M'A 4Suite 

*!!#&«*. 

XML Eft^m*iWfi«1»*«:^ftT. «5*ft*=l5WK«*f*aJi XML 
#. 2.26XML «ffi. 1.23 1!rjR*««n Unicode jt* 
B+^#}ffiA XML flj. 10.17 HMtiiT Mac OS X 6<J-7 pinfo XML jft$ 

a**fct*flHlr&. 11.10 Hrfljffl Tkinter M GUT Tree WW=*S&T—-f-XML DOM. 14.11 
VAtmrm^RSS (Really Simple Syndication) fflAM XML ft#, ft&ft#?rr7-- 
-# ROAF (Friend of a Friend) ttSCWfcA. £/ST OPML teiZ&J&M-ft4-A£tfj*(* 

xml python 

$17. 

Python ft XML £${§.§., J*L Christopher A. Jones ft Fred L. Drake, Jr. 
-n Python and XML „ 
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12.1 XML 

&i|h Paul Prescod. Farhad Fouladi 

XML (well formed) (‘BW£ DTD Dt schema), jiff 


SAX (pJfBftJfcM&fflTan Expat ££fcrtfcig*|ffr3&) 

^X¥f--. 

from xml.sax.handler import ContentHandler 
from xml.sax import make_parser 
from glob import glob 
import sys 

def parsefile(filename): 

parser ■ make_parser( ) 

parser.setContentHandler(ContentHandler( )) 

parser.parse(filename) 
for arg in sys.argv[1:): 

for filename in glob(arg): 
try: 

parsefile(filename) 

print "%s is well-formed" % filename 
except Exception, e: 

print "%s is NOT well-formed! %s" % (filename, e) 


Wife 

-***»**# xml wtimMmaxim xml 

ttc*. tSSMtt&iWTg 1^, 

SAX APlWa@+. ZfflfIJT—ContentHandler. — 
SAX mm XML XtSW. mn&m—t ContentHandler 

SXISMrtS. ffl****1!r«**, xml 

mat. r. 

parsefile 

fl-EPiU*, 


XMLSta 
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S python wellformed.py test.xml 

tost.xml is NOT wall-formed? test. 


: 1002:2: mismatched tag 


1002 

^W*ft**^«WDTD*scheniaSWttji«. nW 

(validation)„ *BS«Kb3JX» 

?w>t. «m. 

fftt. Expat Expat SAX. 

ATttlfcart'jfrSC, **»^&&parsefileA<jft{9: 

import xml.parsers.expat 
def parsefile(file): 

parser = xml.parsers.expat.ParserCreate( ) 
parser.ParseFile(open(file, "r")) 

*a. Expat &# sax ts. 

mzm 4 

HL 12.2 12.3 SAX i PyXML i£ (http://pyxml.sourceforge.net/) 

fifTT-'M# Python ^SlMIMEdWHS xmiproc. ilt^rrifSfJg&tSS xml xextflrjg 
W DTD MiSti. PyRXP ReportLab MStte&iftffiJSfflrSS RXP ft-*#* 
(http://www.reportlab.com/xml/pyrxp.html), l2 iSM. GPL WF'HJ’tMSt. 

i2.2 

&itt: Paul Prescod 

11 & 

xml m&m-i'm 

\w*. 

mxxm 

SAX 6<J ContentHandler 

it: 


from xml.sax.handler import ContentHandler 
import xml.sax 

class countHandler(ContentHandler): 
def __init__(self): 
self.tags={ } 

def startElement(self, name, attr): 
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self.tags[name] = 1 + self.tags.get(name, 0) 
parser = xml.sax.make_parser( ) 
handler = countHandler( ) 
parser.setContentHandler(handler) 
parser.parse("test.xml") 
tags = handler.tags.keys( ) 
tags.sort ( ) 
for tag in tags: 

print tag, handler.tags[tag] 


Wife 

mtomamBt. fcuwf'BM, -mm. a 

U. staitElement]-* 

tt, ZIH^CXMi7cX^Vj£7c3l(2:*f> £, endElement 

SAX HTffcfcttflSAXfiflietfW* 

«H. pulldom *0 minidom * SAX 

#m, aaara»aii*^**«. h# 

^ xml (flttutfc 

«) «££«, S.^«SWxMLXS2EfTa^W»»fP«tScW. DOM^r^^s-er 

aw##. 

ContenlHandler W^«ll«T*^*«lWaJS. M££W Python 
If. countHandler ContenlHandler startLlement 

't*7C*JfJ&WW«A»W»Wlffl, Unicode 

#. #fP*A3Wfefl9P5^#»#»A. 

afliflrenfiffaiftxtaftff). 

»*» 

12.3 ’ft'ffiWJ—'^ SAX 

12.3 XML *«*&)£* 


Paul Prescod 

ft# 

toWk XML £«*fl0Bdt:*i!ii#IS#. 


XML &a 
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iS&SAX ContentHandler, 


from xml.sax.handler import ContentHandler 
import xml.sax 
import sys 

class textHandler(ContentHandler): 
def characters(self, ch): 

ays.atdout.writ®(ch.ancoda("Latin-1")) 
parser = xml.sax.make_parser( ) 
handler = textHandler( ) 
parser.setContentHandler(handler) 
parser.parse("test.xml") 


XML 

textHandler , Btinm T ContentHandler I^J characters ^ 

£XML£« XML * mi ft 

JtfcSHS. Unicode Unicode 

m. afi&mxrz&frmvifm. (##1.22nr, Unicode affc 

sm^Tutin-i (&«***> iso-8859-n ^59, a 

***** 0 ). *a, rh# 

(codepage). fig, StTSfcfcift. &»\ 

answta Unicode sgminb. 

■eaastatt, eies: 

from sgmllib import SGMLParser 
class XMLJustText(SGMLParser): 

def handle_data(self, data): 
print data 

XMLJustText( ).feed(open('text.xml').read( )) 

2.26 nriXML 

12.1 12.2 sax m&jb. 
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12.4 g^S®JXMLfi<]^59 

Paul Prescod 

$-45'f 'XML itXftBlVM&ft Unicode *g5'§, 

import codecs, encodings 

* 6 *#* — 

* None**-+n , ttt*fttt** <XML*,#+tfj “I#’) 

autodetect.dict-{ # bytepattern : ("name”. 


(0x00, 

0x00, 

OxFE, 

OxFF) 

("ucs4_be"), 

(OxFF, 

OxFE, 

0x00, 

0x00) 

( H ucs4_le"), 

(OxFE, 

OxFF, 

None, 

None) 

("utf_16_be"), 

(OxFF, 

OxFE, 

None, 

None) 

("utf_ 16 _le"), 

(0x00, 

0x3C, 

0x00, 

0x3F) 

("utf_ 16 _be"), 

(0x3C, 

0x00, 

0x3F, 

0x00) 

("utf.l6_le"), 

(0x3C, 

0x3F, 

0x78, 

0x6D) 

("utf.8"), 

(0x4C, 

0x6F, 

0xA7, 

0x94) 

("EBCDIC"), 


) 

def autoDetectXMLEncoding(buffer): 

""" buffer -> encoding_name 

)to*.T'6fe«*!fJ«^l!']®0 None. 

jt&, encoding_name ( 4 d EBCDIC) 

•» If H 

# lfett*# 

encoding = "utf_8" * «*XML*,£, is£R-tf>«a«t3 

# 

bytes = bytel, byte2, byte3, byte4 = map(ord, buffer[0:4]) 
enc_info = autodetect_dict.get(bytes, None) 

if not enc.info: # *T ft#*ft** 

bytes » bytel, byte2. None, None 
enc_info = autodetect_dict.get(bytes) 
if enc.info: 

encoding = enc.info # We have a guess...these are 


xml tm. 
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I the new defaults 

secret_decoder_ring = codecs.lookup(encoding) [ 1 ] 
decoded, length = secret_decoder_ring(buffer) 
first_line = decoded.split{"\n", 1 ) 10 ) 
if first_line and first.line.startswith(u"<?xml"): 
encoding_pos * first_line.find(u"encoding") 
if encoding_pos!-- 1 : 

# 

quote_pos = first_line.find(' •" , encoding_pos) 
if quote_pos==-l: « 

quote_pos = first_line.findencoding_pos) 
if quote_pos>-l: 

quote_char = first_line(quote_pos) 
rest = first_line[quote_pos+l:] 
encoding * rest(:rest.find(quote_char)] 
return encoding 



XML XML Unicode 

amssw*#, xml 4fcsgtfj»srti 

KttM»p§ -ssuTF-8, a*aji xml saw* 

4 Mfi 

mmX*VA0xFF. OxFE W'M'trjF*. ^{nffiteassa 

*—'fWJWMSie, (little-endian, 

STUBBS), UTF-16 (*#**¥» 32 ifcMUCS-4, 

o, ottiS). 

st&^ssu, ftmffle&A&tt 

tSWHFX+^fsirGJIWMJT Unicode, “\n". 

ffi&S U’<?xml’, XML encoding 

-'Mitt. &Q 

Xgtt&Pi. HfcttffieUWTM* ASCII xml is 

BJ<?xmI JF&WX*. UTF-8 *S563#j£*, arett«&jHj£ 

iso-8859 #**e sj+w-tt. 

■fiMXML^Hj, ft*#, 

XML XML X^(EP 

XML ttiniliUHiJ 


448 


S 12* 


®%W*M 

i&M#mx3tMM#in. 

Python ft Unicode 

mzmw 

Unicode &—-tfciggMBB , {SffljR Wffi *#« , in Tony Graham 1%| Unicode: 

A Primer (Hungry Minds, Inc ), http://www.menteith.eom/unicode/primer/i 

Library Reference ft! Python in a Nutshell 4 , ^L Z F str Unicode . VAR unidata 

m codecs 1.21 UTO 1.22 t> 0 

12.5 ft-'h XML Python ***« 

John Bair. Christoph Dietze 

m K-»IM Python 
Python £t&W. 

Mxxm 

*n!tKS*Stfeatt expat 

from xml.parsers import expat 
class Element(object): 

def „init__(self, name, attributes) : 

* £*#*<**tt¥* 

self.name - name 

self.attributes - attributes 

# #TG##7 edata 
self.edata - '' 
self.children - ( J 

def addChild(self, element): 

self.children.append(element) 
def getAttribute(self, key): 

return self.attributes.get(key) 
def getData(self): 

return self.edata 
def getElements (self, name-") : 
if name: 

return [c for c in self.children if c.name == name] 


XML 
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else: 


return list (self.children) 
class Xml20bj(object) 

••• ••• 

def __init__(self): 
self.root - None 
self.nodeStack « ( ] 

def StartElement(self, name, attributes): 

•Expat start element event handler' 

# * Element Xt*. 

element = Element(name.encode( ), attributes) 

if self.nodeStack: 

parent « self.nodeStack(-1] 
parent.addChild(element) 
else: 

self.root = element 
self.nodeStack.append(element) 
def EndElement(self, name): 

'Expat end element event handler' 
self.nodeStack(-1).pop( ) 
def CharacterData(self, data): 

'Expat character data event handler' 
if data.strip( ): 

data - data.encode( ) 
element - self.nodeStack(-1] 
element.cdata +- data 
def Parse(self, filename): 

# Expat Jlf-tfS 

Parser = expat.ParserCreate( ) 

# Set the Expat event handlers to our methods 
Parser.StartElementHandler - self.StartElement 
Parser.EndElementHandler - self.EndElement 
Parser.CharacterDataHandler ■ self.CharacterData 

# IMfrxML*# 

ParserStatus - Parser.Parse(open(filename).read( ), 
return self.root 
parser = Xml20bj( ) 

root_element = parser.Parse('sample.xml') 


Wife 

Christoph Dietze (http://aspn.activestate.com/ASPN/Cookbook/Python/ 

Recipe/116539), jfcXitfcT*##-* XML 

expat ww#. 

SAX dom #3t, M 
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£7. smmmmftmzhtfimn, ®ra 

*HBm. m\*m T-^fss^Mts. 

*1*ft Dietze W*W^«W±5K&J«:, XML Xft&A3\7—+ 

pythonttfcMW* ^its 

«««. «i4 (Python^*). ^7E&ig (*H, XML 
'{‘(ftcdata) IjUfc^TGlt (Python ?'M). 

Element *W##ttra3WHHI»rftW. 4J5*WF^H#3HJ[»«N*«jmtWir3C. ® 

@*f*93&, a^AWflUsgiR** 
imWo ¥*aH*ij*-'Ns«. ttagwftffijgaBMffsnftaac. 

£%#ft9S*£a%M»JBi!t (BP&£1 dom, 

M* Python If feW^rS*XML £@). tfciP PyRXP (http://www.reportlab. 
org/pyrxp.html) , ElementTree (http://efibot.org/zone/element-index.htm ), 1>XR XIST 
(http://www.livinglogic.de/Python/xist/). 

Library Reference ft Python in a Nutshell Python $*?{£)¥ X>f XML fKjrtiEtjfc&lIKjlSCl^ , 
AK-fi xml.parsers.expat. PyRXP, JB, http://www.reportlab.org/pyrxp.htmli Elem 
entTree, JB. http://effbot.org/zone/element-index.htmi XIST, jB, http://www.livinglogic. 
de/Python/xist/„ 

12.6 J^XMLDOM^W^W+fflllSjtlxWSa^ 

&i#: Brian Quinlan, David Wilson 

ft* 

flsJMi-* xml xmi DOM WttX 

M&xm 

■mm. dom waet. xml 

&**-«*&«*#. STwaa^*»a*w. Bit. *n*u&waih 

def remove_whilespace_nodes(node): 

. """ 

# *&ff«4t«|fttt**irAtt*|4t (*Xtf44rit£) 
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remove_list = [ ] 

for child in node.childNodes: 

if child. nodeType == dom.Node.TEXTJJODE and not child.data. strip ( ) : 

remove_list.append(child) 
elif child.hasChildNodes( ): 

* &0. 

remove_whilespace_nodes(child) 

# Aft** 

for node in remove_list: 

node.parentNode.removeChild(node) 
node.unlink( ) 


Wife 

Python XML DOM, Python M 

xml.dom.minidom VAR PyXML DOM 3£SL 

remove_whitespace_node — 

iES Python 

MT'&tHt&jsm, a-iiw, & 

node.childNodes 02 &?!|+ (1 

jfc&fcgfc). 

Library Reference fH Python in a Nutshell ‘PAT Python XML £l^£Kj APT 


12.7 $|#r Microsoft Excel ftj XML 

Thomas Guettler 

¥&-* Microsoft Excel ft ff* jXMLJfcA, 

ASlJrt#. Python vm. 

M'&xm 

Excel XML Cell 

«AS« Row ffi Row |g£M<KA$J Table !!&{£$ SAX, PWSW XML 
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import sys 

from xml.sax import saxutils, parse 
class ExcelHandler(saxutils.DefaultHandler): 
def „init__(self) : 

self.chars = ( ] 

self.cells - [ ] 

self.rows = [ ] 

self.tables = ( J 
def characters(self, content): 

self.chars.append(content) 
def startElement(self, name, atts): 
if name=="Cell": 

self.chars = [ ] 

elif name=="Row": 

self.cells-l J 
elif name=="Table": 

self.rows = [ ) 

def endElement(self, name): 
if name=="Cell": 

self.cells.append('*.join(self.chars)) 
elif name=="Row": 

self.rows.append(self.cells) 
elif name“«"Table": 

self.tables.append(self.rows) 
if _ .name. _ — _main_ : 

excelHandler - ExcelHandler( ) 
parse(sys.argv[11, excelHandler) 
print excelHandler.tables 


Wife 

bi*. *b*. sen 

mjsMikm&Mk. w^mm, tables 

mm, swm, n 

injesra-^ceii ecu 

xml *wae«j*». 

mwi?, MWfr»*2, Excel 

Hilt# 4. a-f Excel XML (XMLSSf&5$, Microsoft 

<Table ss:ExpandedColumnCount="l" ss:ExpandedRowCount="3 H 
x:FullColumns="l n x:FullRows="l"> 

<Row> 

<Cell><Data ss:Type*"Number">2</Data></Cell> 
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</Row> 

<Row> 

<Cell><Data ss:Type="Number">2</Data></Cell> 

</Row> 

<Row> 

<Cell ss:Formula="=SUM(R[-21C, R[-1]C)"> 

<Data ss:Type="Number">4</Data></Cel1> 

</Row> 

</Table> 

[t[u' 2 '], [u'2*]» [u* 4']]] 

jEtavmsLwm, xmlss jn‘&tt*r*u8$ 

shata (#***»•>. 

S£»*4 

Library Reference Hi Python in a Nutshell 4 1 Python #?£/¥ AS?£Kl XML S-friW^Cf^, # 
S'JS SAX 

12.8 JkffiXMLJte 

s&i#: Paul Sholtz. Jeroen Jeroen. Marius Gedminas 

«^4ha-sxMLxe. isw^'efnwrtsP^WDTDiafftag^uEo 

mm f^^iDocTYPE xml xabeitime. 

mtWWDTD. MM, 

wtta. HJffl pyxMLfe^w«ft. «w-+flra*ras#»MS», swrwjpuafcaw 

from xml.parsers.xmlproc import utils, xmlval, xmldtd 

def validate_xml_file(xml_filename, app=None, dtd_.filename=None) : 

parser = xmlval.Validator( ) 

parser.set_error_handler(utils.ErrorPrinter(parser)) 
if dtd_filename is not None: 

# &ST DTD*H. SA##*«1*I DTD 
dtd - xmldtd.load_dtd(dtd filename) 
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parser.val.dtd = parser.dtd = parser.ent = dtd 
if app is not None: 

parser.set_application(app) 

# fc/5-iif?## 

parser.parse_resource(xml_filename) 

XML s, parse.parse 

resource, gfcffl “Fffi WfrS'i’J: 

parser.feed(s) 
parser.close( ) 


Wife 

ftKSxmlproc. ® *a. XML 

«J±M, ffl PyXML 

$n*H»££-9feiiEM|siB*, aEfr—«J$fflffl*W4fca, 

(xtnlproc.xmlproc.Application Jit 

PUjtMntim handle_start_tag. handle_end_tag. handle date VAR doc end), 
app validate_xml fileE@®L 

xmlproc.utils.ErrorPrinter4taW^ft^SiS^.S., SnJfHfci®l^'l®) iC4t9.itig 

fa®rr, xmlproc.xmlapp.ErrorHandler Slg 

*4) *Jtt3IXflBJl. (#autils.py«^Wi»ft^. #tiWc*TPyXML2Js, SK 

tfeSFl'W Python ft-S5M_xmlplus/parsers/xmlproc/utils.py) #</n, 

validate xml_file set error handler 

4fc&Btt*«Aba*M£fl|. tHTBMMSSM, ifct&>mte&va]idate_xml_fileg«C, 

^T»r»#« en=None, *a&#M¥*j6£l*£{fc7. ErrorHandler M 

sg«. 

JE£iS*4 

PyXML, J& http://pyxml.sourceforge.net/. 

12.9 iiaftJS^JgJgtfrr^ £ I'i] PS‘t± 

^5riit: A.M. Kuchling 
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sax mm xml 

sax 

from xml import sax 

from xml.sax import handler, saxutils, xmlreader 

# 

RDF_NS = 'http://www.w3.Org/1999/02/22-rdf-syntax-ns#' 
class RDFFilter(saxutils.XMLFilterBase): 
def __init__(self, *args): 

saxutils.XMLFilterBase. __init__ (self, *args) 

# initially, we're not in RDF, and just one stack level is needed 

# -#&&fn*&RDF +, T 

self.in_rdf_stack =* (False) 

def startElementNS(self, (uri, localname), qname, attrs): 
if uri ■»= RDF_NS or self.in_rdf^stack(-1] — True: 

* *>*♦<«** RDF*4ftt*#**£lU>r** + 

# Mftttttjc*- 

self.in_rdf_stack.append(True) 
return 

keep_attrs » { } 

for key, value in attrs.items( ): 
uri, localname * key 
if uri !* RDF_NS: 

keep_attrs(key) - value 

# **&£**itW* RDF*4£H4Att 

attrs - xmlreader.AttributesNSImpl(keep.attrs, attrs.getQNames( )) 

# 4#*«*e~+*S***« 

self.in_rdf_stack.append(self.in_rdf_stack[- 1 )) 

saxutils.XMLFilterBase.startElementNS(self, 

(uri, localname), qname, attrs) 
def characters(self, content): 

if self.in_rdf_stack(-1): 
return 

saxutils.XMLFilterBase.characters(self, content) 
def endElementNS (self, (uri, localname), qname): 

if self.in_rdf_stack.pop( ) -= True: 
return 

#**T**f»«IM** 

saxutils.XMLFilterBase.endElementNS(self, (uri, localname), qname) 
def filter_rdf(input, output): 
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""" filter_rdf(input=some_input_filename, output=some_output_ 

filename) 

MM M 

output_gen = saxutils.XMLGenerator(output) 
parser - sax.make_parser( ) 
filter = RDFFilter(parser) 

filter.setFeature(handler.feature_namespaces, True) 
filter.setContentHandler(output_gen) 
filter.setErrorHandler(handler.ErrorHandler( )) 
fiIter.parse(input) 

if_name_— '_main_' : 

import StringlO, sys 

TEST_RDF - '''<?xml version=”l*0”?> 

<metadata xmlns:rdf-"http://www.w3.org/1999/02/22-rdf-syntax-nsl" 
xmlns:dc=”http://purl.org/dc/elements/ 1 .l/"> 

<title> This is non-RDF content </title> 

<rdf:RDF> 

<rdf:Description rdf:about-”%s"> 

<dc:Creator>%s</dc:Creator> 

</rdf:Description> 

</rdf:RDF> 

<element /> 

</metadata> 

input = StringlO.StringlO(TEST.RDF) 
filter.rdf(input, sys.stdout) 

<?xml version=”l.0” encoding="iso-8859-l”?> 

<metadata xmlns:rdf-”http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
xmlns:dc="http://purl.org/dc/elements/1.l/”> 

<title> This is non-RDF content </title> 

<elementx/element> 

</metadata> 

Wife 

rdf 

rdf 

Eitft filter_rdf jt&T3z9X1\F. XML ttAtfflFXWWJiH**. 

xml.sax.saxutils XMLGenerator B§# filter_rdf£fW£ 

RDFFilter ^SP^a^lS^* XML 

RDF_NS 

£ RDF RDF 
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startElementNS if uri = RDF_NS BP oJ. 

RDF itegfifil'FW xmlns ^BJ, 

S£*tt 

Library Reference #1 Python in a Nutshell 4 1 A 1 ? 1 Python XML JJvfMA©- 

12.10 ffl SAX 

^■i#: UcheOgbuji. James Kew. Peter Cogolo 

SAXlWr#!*^^^?**** (#charactersX* 

sax **«« sax AhaS+fflA 

-**&#». sax z - nm # (bpr 

characters 2f2 £—tfc). 

&'**& 

Python xml.sax.saxutils liLjS—'h XMLFilterBase 2&, 

from xml.sax.saxutils import XMLFilterBase 
class text_normalize_filter(XMLFilterBase): 

. SAXit&S: **«#«*** 

•I M •• 

def __init„(self / upstream, downstream): 

XMLFilterBase. __init__(self, upstream) 
self..downstream = downstream 
self..accumulator - [ ] 

def _complete.text.node(self): 
if self..accumulator: 

self..downstream.characters(''.join(self..accumulator)) 
self..accumulator * l ] 
def characters(self, text): 

self..accumulator.append(text) 
def ignorableWhitespace(self, ws): 

self..accumulator.append(text) 
def .wrap.complete(method.name): 
def method(self, *a, **k) : 

self._complete.text.node( ) 

getattr(self..downstream, method.name)(*a, **k) 

# ft 2.4: method. _.name._ = method.name 
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setatCr(text_normalize_filter, method_name, method) 
for n in '''startElement startElementNS endElement endElementNS 
processinglnstruction commentsplit( ): 

_wrap_complete(n) 

if_name_== "_main_ 

import sys 

from xml import sax 

from xml.sax.saxutils import XMLGenerator 
parser - sax.make_parser( ) 

# XMLGenerator SAX SAX 

# ^®S<) XML 

downstream_handler = XMLGenerator( ) 

# JiiSf, T*. 

filter_handler - text_normalize_filter(parser, downstream_handler) 

« ■&}$ “parse" tfk 
filter_handler.parse(sys.argv[l)) 


Wife 

(*t characters & 

“abc” «mm 

SfSH'MS c-iqsf. “W/WT £ 

w-s!£, 

*t XML »A«M 

saxm 

fom? c««A?fsai--s b Ugo 

textnormalize filter SAX 4tS#, # 

“abc", 




M.r 


3* 


j6.2£-fif/*)<Kl SAXi±i42S^t&, Tirfi&tfX-t “Tip : SAX filters for 
flexible processing". http://www-106.ibm.com/developerworks/xml/library/x- 
tipsaxflex.html. 
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Python 6<J XMLGenerator 

fiM, XMLFilterBase 
*n4ttt£ft9l&ff, #£tfj test.normalize.filter 
xml.sax.saxlib.LexicalHandler fP xml.sax.saxutils.XMLFilterBase 
Sparse fiPT: 

def parse(self, source): 

# 5SW self lexical handler 

self._parent.setProperty(property_lexical_handler, self) 

# XMLFilterBase 
XMLFilterBase.parse(self, source) 

&&tt59#±*®lfFA. “iW J»tt self._parent, ffi&S XML 

;i¥8wr. 

(16^# MAS:_init_upstream -fH downstream 

#»„ aft«aT, (fcSft XMLFilterBase.^ _init_ 

def ..init__(self, parent): 

XMLFilterBase. __init__(self, parent) 
self..accumulator - [ ) 

*mfc»_wr a p_compieteira#, 

% XMLFilterBase MKi k'£$l, XMLFilterBase setContentHandler ZZitf] 

def .wrap.complete(method, name): 
def method(self, *a, **k) : 

self..complete.text.node( ) 

getattr(XMLFilterBase, method_name)(self, *a, **k) 

# ft 2.4: method. _ .name = method.name 

setattr(text_normallze_filter, method.name, method) 

&««:*«! t-j&. 

parser = sax.make.parser( ) 

filtered_parser - text_normalise_filter(some_other_filter(parser)) 

parse 

doc = xml.dom.minidom.parse(input.file, parser»filtered..parser) 


Library Reference #0 Python in a Nutshell 4 1 AA Python fit ?J£^ 1*9 38*1$ XML W 

xm. 
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12.11 fem MSHTML XML ag HTML 

&ift: Bill Bell 

Python Windows ±, Microsoft MSHTML COM ffl#, 

iat ["JOt-ffe.fi Microsoft Internet Explorer jfePtlr HTML fQ XML web 

*£#—#. PyWin32 COM: 

from win32com.client import Dispatch 

html - Dispatch (’htmlfile’) # the disguise for MSHTML as a COM server 

html.writeln( "<html><headerxtitle>A title</title>" 

"<meta name='a name' content*''page description ' ></header>" 
"<body>This is some of it. <span>And this is the rest.</span>" 
"</bodyx/html>" ) 
print "Title: %s" % (html.title,) 

print "Bag of words from body of the page: %s" % (html.body.innerText,) 

print "URL associated with the page: %s" % (html.url,) 

print "Display of name:content pairs from the metatags: " 

metas - html.getElementsByTagName("meta") 

for m in xrange(metas.length): 

print "\t%s: %s" % (metas[m].name, metas(m).content,) 


ttifc 

Python VkmTfegttXMV f HTML £ XML, Windows ±isff 

fflf, MSHTML Jnn+IJjRWI, 

m COM tfmj writeln MSHTML, tfijsMfch 

dom 

MSHTML, tfcjOJ, URL & 

IRMffi. hmttJfl Python urllib 

mshtml mm dom nmumtnjk. mv**, m pywin32 

PythonWinS[SiCiR»3|63^«:-fi«|ft. PythonWin ftK- 

MSHTML w—S*$ffifr&<Jfi Visual Basic fP OfWffl/*. ifi. 
http://www.xaml.net/articles/type.asp?o=MSHTML 0 
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fg13^ 


mwt 


SIB 

Guido van Rossum, Python 4L £ 

python (Sis. python 

&& socket ft select (to ftplib). 

SockctServer, URM'I' web fflKJft. *-+* 

M fcfc Mosaic SEP-. 

Python Amoeba. «#-*?7&'f'£&M«i+ft£SE, Bt 

ffl* 20 HUB 80 python Amoeba WSa^iSW. Hfcatlft 

UNIX shell »&® Amoeba is, *8^ Amoeba &»**£*£$*&„ 

M§«. Python. Python & Amoeba 

UNIX m, «#F socket Python Python *retHIHT#ft 

i*». BSD socket «£. Stilft Python 

#;*fi®£i&ffi$7 Python tfjjj*. * C socket 

server &ttKfl-4jK 

accept. bind, connect listen? ftJWfcn*7L+manpage ««, Jtftfle* 

«python^. soont 

&«T^ft3E3L5tW Python shell *«fr socket ift&. 

«SW* socket W»iR. Python shell 4 1 , TFf&^mRHnmMJfVkR&ktiLtMEM 

iMMnrarwft^wsw' h» python 

python «a^jgjfea7-**^w». socket ** 7 . 

^aceffiMefflwiMWfc, to tiriiib ss. smtpiib, vxm^irmrm, 

Twisted®^, ■. 
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mm, mmm, n.u ^, a-nr 

%MT PyHeartBeat: 'B^WA!, GUMT socket^, jfcfl-'BtiLE.Sm^, 

«WI^CftR*#***®*, ft 

SiSflJ, @ /A Python Cookbook I&35—USSffiB/g, ^£A®M®3jt PyHeartBeat 
Twisted 

#**Ptf. ftWffcift socket Python 'B**t socket 

api <* bsdunix- tftgiA, nMEE.&rmmTm¥G) 

ftWffljm socket.socket XFg3&3fc#JM socket tffH, 

Python S3&3MMT«—tt. ttflj (host, port) ip j& 

it, KthostJl-^-^BW^ff* (1.2.3.4) nR#£ (www.python.org) iE}£. X 

imffrmmm, spython*. 

S«*4M i MHWW!*!l, socket «^{)}«(ftl^lfe*IST#^^^fl<jra^ socket ft##* 
SiH^AS. socket XfiASfciS, ifiiJff^ffl WJ® Python Pft^ft Library Reference , 

PTWfittiftftfi Python ft socket «ifc. *$/3nJlA£ Python ft shell *i£fr££ft;ftut 
socket ^Sjt. *Xa*X®ftg4lft. {t&3S}!S*i#ft#, fiW. Richard 
Stevens ft UNIX Network Programming, Volume 1: Networking APIs - Sockets and XTI, 2d 
ed (Prentice-Hall). *&, ft I! 

HWH^rw^HSiEffl-nji^ARttaEaitttMa*#*. m python 

ft. £ Python ftielL&m&ltettmir&WM R#ft«tt (lt$Psmtplib 

Jlrf SMTP M nntplib Network News Transfer Protocol (NNTP) 

%m%wmm. a*. (inhtmiiibffi 

HTML *}g, email -£&Pff#Sl 

»»). 

W*K+ft-«Mh 

nntplib. fi 

tt*ft*ffi1**nil Python 3t»Sfife®ffiSPM, ?TKRIttB[AJ (Python 

#®#ft-'Ha,«SP#). 

urllib Si urlib2. 

ftifM -'MR fig «i2 URL 4hS#;itt|fr« -It iP ft frm =6 ft ^ ft * , 

http://www.python.org/index.html, 'BJgiijJ—fttHSl (§P http), —t'XStiiiwU (§11 
www.python.org, HTTP tftiXiraLlSKiAA 80) , l^£48£*ft&fli (§P/index.html). 
urllib , ®urllib2!*JSOiA. \ XtXURLffiW, HTTP ScMcW.fi 

mmr, <s&e«*j£:J:#K«ift—«»«, tt$p ftp. nre^a 
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»»« a aw—^*»3K. *e» i3.2 <a 

'enr*fi-'h§tf*fa, ^h-e w g et. Py , 

wget ««0r#* (£HS±, *JFJ&aft-'h*9E±*|a?3a:^»^. 

SEStfS:* Wget, (BiPSS7 python, XtfS**, £^->hwget.pytfcT»a : $*-'f- 
SWwgetS^^*#^). 

import sys, urllib 
def reporthook(*a) : print a 
for url in sys.argv[ 1 :]: 
i - url.rfind(V) 
file = url[i+1:] 
print url, "->", file 

urllib.urlretrieve(url, file, reporthook) 

URL &'H8l*&&]R URL 

&A*HlXVf. URL W45*?ffi 131. a7-WA&B6JTEPflii2ffi 

(ft*. 

(block number, block size, total size) 

«sjk. -eh# 7 *t. ««», mR&mxtt —&** 

Python j-fcA^it. 

pyth« ««•»*«*, niimimm an&aats#, S‘eM«*wt*fc 

MMS+Wffitt 

flJ7&£fitJ&ft-A#7, Python Tools/webchecker/ 

websucker.py, I# 3*4! 


i3.i aa socket 

&i$}: Jeff Bauer 

)8>*:fr3£ 

S'Mi&IEfi UDP rm^ Python UDP 

BTG^—* UDP ®*»|* (server.py), 5nT: 
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import socket 
port =* 8081 

s = socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 
# 

s.bind(("”, port)) 

print "waiting on port:", port 

while True: 

# 1024 

data, addr = s.recvfrom(1024) 

print "Received:", data, "from", addr 

UDP £/*«&!»* (client.py), ®T: 

import socket 

port - 8081 

host - "localhost" 

s - socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 
s.sendto("Holy Guido! It's working.", (host, port)) 


Wife 

m socket 

socket 

**H*^*J*S**i«i*Jfcltf. 

udp (**«** •&pmr) sendto socket, 

35-*®, *TS^UDP«dg}g, recvfrom socket 

Windows T, Windows 

BUFSIZE - 1024 
while msg: 

bytes_sent - s.sendto(msg[:BUFSIZE), (host, port)) 
msg = msg(bytes_sent:) 

sendto 

BUFSIZE, 

as, (udp) 

mm, a 

Python logging UDP 0 &»dj. 

JaL 13.11 *4 3 —UDP KtiglgWlSfflgl?, Library Reference fP Pyf/io* in a 
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Nutshell 4 1 socket logging 65X0 O 


13.2 JAWebMMZm 

GisleAas. Magnus Bodin 

/A Web A ft—A URL 

MMm 

urllib.urlopenigH]-^^*#^^, read ^8;/Affix'S 

from urllib import urlopen 

doc - urlopen("http://www.python.org").read( ) 
print doc 

ttifc 

urlopen read 

Kile A-^8-:*nE. 

M readlines for 083*+. 

urlopen 

doc - urlopen("http://www.python.org") 
print doc.info( ) 

tfcjP Content-Type ('■(Elltffi'fiM: text/html), SgjJCTXtSM MIME doc.info i£ 

0T-^mimetools.Message*0l|, 

# , 3f$£t$N'2o (?Jta. doc.infoO-getheader(‘Content-Type’)iS0WS “text/html” ???*£. 
ffiSA' mimetools.Message maintype JMttS “text" XW4 5 . subtype M “html” 

rffftype&M “text/html” ia^WWWff “S*jfeW^tFfatta. 0T^ 

mraw, iMreuHiRHWwarss 

**&**. urllib.urlretrieve 

“31W" /MSMflIX. 

urilib (R®tta*i?*£{JHUiE: aww uriiib 

ilHW-Ra). MfSSWlt'Xff: HTTPPROXY i&jft URL, fcfcftl http://proxy.domaiitcom:8080, 

atnrwtefflaPA uRLWtta. &#*£**$* http_proxy sttaa, uriiib £ 

mini, Windows T, 'E^Sifiia 
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mm. 


sn*4ranE*»M«*, nmteffl python mmm#n£ 

urllib2 urllib & http://pydoc.Org/2.3/urllib2.html, bJ 

W»a-'N«i uriiib2 HWWF. 

mz&m 

Library Reference ^0 Python in a Nutshell urllib, urllib2 l/AS mimetools 

ft**!*. 

13.3 ajg FTP &,63nji£ 

MarkNenadov 

ftp xtaaKSfraa, vmmmm 

import socket, ftplib 
def isFTPSiteUp(site): 
try: 

ftplib.FTP(site).quit( ) 
except socket.error: 
return False 

else: 

return True 

def filterFTPsites(sites): 

return (site for site in sites if isFTPSiteUp(site)J 

At, filter(isFTPSiteUp,sites)*Bll-y.igIl]|^#6<]?iJ*. 

Wife 

mF&mm ftp 
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«4M9 saras <r m aa£{£ffl^wsu^Aai*, bsst python ftpiib, 

5^fD£H nntplib NNTP ftfriSt, httplib fflT Hypertext Transport 
Protocol («£*#*»«. HTTP) tfriSL itftlltt^o 

(&#, wz 

*§»„ mm 

m£$m 

Library Reference ^0 Python in a Nutshell socket, ftpiib, nntplib VXBt httplib 

filter M*«. 

i3.4 isa sntp i*a/AisE&§g&imi'Bi 

Simon Foster 

t-SNTP (Simplified Network Time Protocol, fej^W»W|BltfriSO HR#3S (£W 
RFC 2030) 

M'Anm 

SNTP£®fS5#M1fr«, ££SetHI*3#«#, 

import socket, struct, sys, time 

TIME1970 = 2208988800L # Thanks to F.Lundh 

client - socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 

data = 1 \xlb' + 47 * '\0' 

client.sendto(data, (sys.argv[1], 123)) 

data, address - client.recvfrom(1024) 

if data: 

print 'Response received from:', address 
t = struct.unpack('!121', data)(10] 
t -= TIME1970 

print '\tTime=%s' % time.ctime(t) 

Wife 

SNTP Xttfil“\xlb" 48 ^UW UDP *«■** 
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JF&tfh ®*#ttB«iM^48*1ir«rUDP#itS, 12 +«»** 

(4^1?) *&$«, Python #«£*# struct ft unpack gft, 

't- int Mjcffl. 3/7®#-, HJfflK# 12 -t-fe7^ 
W® 11 -7. 8P-^S«:^dJ71^%Hf*WB^(i], 

^[ffJ7 Python 1 t'S##rffl&<jS7 1970 -t-pq 

m TIME 1970 ($**#*&¥. Python #®|£ 

Wtime£#i*#7, Htt8ln"JUfl!JI] timcm#{‘t’MB&&tbMBtfBl. MkJs, fSfHffl 
®» time.ctime #Kt&5tffc#}TEPIIJ 7«®*di. 

JE^»» 

Library Reference fP Python in a Nutshell socket, struct ffl time . 

SNTP (Kj^jJCJU, RFC 2030 (http://www.ietf.org/rfc/rfc2030.txt), NTP f^iXPJiJ 

* RFC1305 (http://www.ietf.org/rfc/rfcl305.txt), %$ 3 3MM7I§£# Python 

4tawisjw«®. 

13.5 JgfiS HTML I®# 

&#t: Art Gillespie 

html AsftttHLtAPftrtgtoax***, 

HTML 

n&ti* 

S#!Sl£ffl Python &3fi&#M:2f&;*:£fi»& Python #/t)¥W email {B 

MimeWriter ftl mimetools (tfi.fi Python tsfTi^WS#) tfi.fllJgflt^T' 

mm. 

def createhtmlmail(subject, html, text-None): 

M ill<MIME ft<K* HTMLifc** " 

import MimeWriter, mimetools, cStringlO 
if text is None: 

# ^J^HTML *##!##&***# 

# ***i*«»*T *»*»***♦ 
import htmllib, formatter 
textout = cStringlO.StringlO( ) 

formtext - formatter.AbstractFormatter (formatter.DumbWriter(textout)) 
parser = htmllib.HTMLParser(formtext) 
parser.feed(html) 
parser.close( ) 
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text ■ textout.getvalue( ) 
del textout, formtext, parser 
out = cStringlO.StringlO( ) 
htmlin * cStringlO.StringlO(html) 
txtin = cStringlO.StringlO(text) 
writer = MimeWriter.MimeWriter(out) 

# smtplib.sendmail 4*$# 

writer.addheader("Subject", subject) 
writer.addheader("MIME-Version", "1.0") 

# P Multipart/alternatives 

# & multipart /mixed 

writer.startmultipartbody("alternative") 
writer.flushheaders( ) 

# *fe**ft: iso-B859-l 

subpart * writer.nextpart( ) 

pout = subpart.startbody("text/plain", (("charset", ’ iso-8859-1*)]) 
pout.write(txtin.read( )) 
txtin.close( ) 

##•#*HTML ft# quoted-printable, VAM7J — 
subpart * writer.nextpart( ) 

subpart.addheader("Content-Transfer-Encoding", "quoted-printable") 
pout - subpart.startbody("text/html", (("charset", 'us-ascii'))) 
mimetools.encode(htmlin, pout, 'quoted-printable') 
htmlin.close( ) 

# £X; writer # £0 

writer.lastpart( ) 

msg - out.getvalue( ) 
out.close( ) 
return msg 


Wife 

HTMLiWSfh 

if __name__main_: 
import smtplib 

f = openCnewsletter.html", 'r') 
html = f.read( ) 
f.close( ) 
try: 

f = open("newsletter.txt", 'r') 
text = f.read( ) 
except IOError: 
text = None 

subject * "Today's Newsletter!" 

message » createhtmlmail(subject, html, text) 

server = smtplib.SMTP("localhost") 
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server.sendmail(*agillesp@i-noSPAMSUCKS.com', 
'agillesp@i-noSPAMSUCKS.com', message) 
server.quit( ) 

html i 

m&), python html aw**, 

iE^A html 

mm mm python html 

«affi[jR«T. 4^ttft+W»AiirW#jE*il!i»3t{k*X**A. &rIW* html 

KMIOTGtt: HTML 

*ir*-*»awjEft-#«#x*jR^tta«. SThtmiiib^- 
SPKflJ, JKlMOTNMIEttJilXtt**. Ifc»#HTML***: 

text = os.popen('lynx -dump %s' % tempfile).read( ) 

tbia, ft*##JAiW*«S:a:* (flW-SflrJSW 
««, tt;<tpSffffi/Ttabg^, T«ifft«*Siii). mssvknmx*#KmtnA-m 

HTML #iE. 2)c15'^^? c 4M*?W« : “IP^aOutiook2000. Eudora4.2. Hotmail Vj, 
& Netscape Mail ^(MMFFill+t&ara*. Mutt 

m&mw 

13.6 Python email MIME Library 

Reference tH Python in a Nutshell email, mimetools, MimeWriter. htmllib, 

fonnatter. cStringlO LAS smtplib, Henry Minsky MX#, MIME 

ffi?? (http://www.arsdigita.com/asj/mime/) „ 

13.6 £ MIME *JftsM*ASC# 

Matthew Dixon Cowles, Hans Fangohr, John Pywtorak 

ft# 

&J3£—T'-frS (multipart) (ft MIME (Multipurpose Internet Mail Extensions) /$. lit 

ijnmur^mwm^WLmmmmM., $n Usenet m ««=, m 


471 



Python email Tffifi-'Hgffl email 

l: 

#!/usr/bin/env python 
import base64, quopri 

import mimetypes, email.Generator, email.Message 
import cStringlO, os 
# Kfeih 

toAddr =* "example@example.com" 
fromAddr = "example@example.com" 
outputFile = "dirContentsMail" 
def main( ): 

mainMsg - email.Message.Message( ) 
mainMsgl"To"] - toAddr 
mainMsg("From"] » fromAddr 
mainMsg["Subject"] - "Directory contents" 
mainMsg["Mime-version"J = "1.0" 
mainMsg["Content-type"J = "Multipart/mixed" 
mainMsg.preamble - "Mime message\n" 
mainMsg.epilogue = "" • *£# 

fileNames - [f for f in os.listdir(os.curdir) if os.path.isfile(f)] 
for fileName in fileNames: 

contentType, ignored - mimetypes.guess_type(fileName) 
if contentType is None: • 4 s , $ generic opaque type 

contentType - "application/octet-stream" 
contentsEncoded - cStringlO.StringIO( ) 
f = open(fileName, "rb") 

mainType - contentTypel:contentType.find("/")J 
if mainType=="text": 

cte • "quoted-printable" 

quopri . encode (f, content sEncoded, 1) 4 ift “ft 1 #X*t tab 

else: 

cte - "base64" 

base64.encode(f, contentsEncoded) 
f.close( ) 

subMsg = email.Message.Message( ) 

subMsg.add_header("Content-type", contentType, name-fileName) 
subMsg.add_header("Content-transfer-encoding", cte) 
subMsg.set_payload(contentsEncoded.getvalue( )) 
contentsEncoded.close( ) 
mainMsg.attach(subMsg) 
f = open(outputFile, "wb") 
g = email.Generator.Generator(f) 
g.flatten(mainMsg) 
f.close( ) 
return None 

if _name_ _=="__main_ _": 
main( ) 
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email fit MIME Python 

*&. emaO email 

^£#-®ftffsm*if;(j*tt±¥&ffl, H*rear«;fc£*7, mnug&sfcs^ffft. 

mime ascii «ig-«jsifra#®. art#**- rfc 

2045-2049 

• *7&7lflW (RFC 822) tt*aitt?f>FS:J##ASCn^l», 

JEfiH* RFC 822 W&isPBfcJ, Jg* MIME «.&*##? 

flfcfr. 

• atS MIME RFC 822 (Sft-fi:® RFC 2822) 

ma. bp^-^ihm*:*# mime 

SB) 5cftl^iE5f6fi<l^rSM^ MIME ttA. (aa^.g.^^SW, 

. - 7 rfc 2822 smxjfcitttti®. 

mime MimsmwA&%mMmx&. £#g mime $.&*, 

*M^*A*T&Btt*»**. Sff8Ul£{*. -«*«, *577 

jsaa-7 mime *mk mjjk«;ti^2anftftsjft*. 

. mm mime sp# <^ifcg**tf&«A) us-asch mmz.n 

base-64 jft# quoted-printable ft«, ga&ftM&a 

2.1S. ASCII ¥«T. 

<B-«», ASCII Rf£t J?» 

ASCII ?£EH, tkiP Latin-1 

quoted-printable 2f;£*Si69, H ft BP {£7$69•£ til*186)1:nIi#W. Hmik#jE± 
*-«*». 8P4 base-64 

$69ftiC. 

Mill mime iff SftlS 

»**WB**^7. £&*. * Python 2.2 ^flj. Python #«$7ttS MIME J8A 
Mm (I«P7#£iB. ttaiSAitABAftft. » MIME ffiA-AA-%^ 
#SA*SAW#*«*raM*r£. ffl email (3, Python 2.2 JOAflJ7«**. 

13.7 7J?l77.'1r.#.ffl email tl#f$ MIME $j,g,i Library Reference fQ Python in a Nutshell 
email, mimetype. base64. quopri VAR cStringlO EftXtSo 
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13.7 MIME 

Matthew Cowles 

MIME o 


email walk TBSfiffl 

email 

import email.Parser 
import os, sys 
def main( ): 

if len(sys.argv) !- 2: 

print "Usage: %s filename" % os.path.basename(sys.argv(0]) 
sys.exit(1) 

mailFile = open(sys.argv( 1 ], "rb") 
p - email.Parser.Parser( ) 
msg - p.parse(mailFile) 
mailFile.close( ) 
partCounter - 1 

for part in msg.walk( ): 

if part.get_main_type( ) — "multipart": 
continue 

name = part.get_param("name") 
if name — None: 

name = "part-%i" % partCounter 
partCounter +- 1 

# + , &**&4*&Mm**+*.**X1*4. 

# *M, Jt« 

f = open(name, "wb") 

f.write(part.get_payload(decode=l)) 

f.close( ) 
print name 

if_ name_ "__main„_": 

main( ) 


Wife 

email MIME email 

W walk MIME 

It fin, ^£0*1 ft email.Message.Message 


474 


% 13* 





BP$jffl email.Parser.Parser parse tffto parse 

Scfflrtaopen^-ffi, flj -j&Mttfm T- 

walk ^ss-'Ht &» (BP'eigni-^nijgft^, flreu8foraHu5ttJtt:»rti«jf). 


for part in msg.walk( ): 

ffP#« (BP&WPtfttj^&SP#, message.is_multipart & 

0 False), aPtafiffiJ®: walk BP 

*A*IL Xtfefl-*1tR, (email.Message. 

Message M£fl|), 

*«•»»*«t». “multipart/something" . 

mmrti n. ne^fflr 

get_main type “multipart", fURIR 

a««P^#iiia continue «'t»jfci»JT~ff#. # 

£(&£««*? (aiJiUMrweiteJ*-*). aw-**## 

\m get_payload^rft«SlfB,i.rt« (payload. 
j&rtSJfAXft. decode^ 1 

(ttin, -'tffltfr. SS-t%«), in 

decode^i tii&*ffl-4S4b, 


M££*4 

13.6 Library Reference email 

13.8 

^ilh Anthony Baxter 

# python 

, bjh:mi "reus^-^ 
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Rep1Format = """ 

This message contained an attachment that was stripped out. 

The filename was: %(filename)s. 

The original type was: %(content_type)s 
(and it had additional parameters of: 

%(params)s) 

■t •• it 

import re 

BAD_CONTENT_RE * re.compile('application/(mswordImsexcel)', re.I) 
BAD_FILEEXT_RE = re.compile(r'(\.exeI\.zip I\.pif|\.scr|\.ps)$') 
def sanitise(msg): 

ct = msg.get_content_type( ) 
fn = msg.get_filename( ) 

if BAD_CONTENT_RE.search(ct) or (fn and BAD.FILEEXT RE.search(fn)): 

# mom 

# ft content-type. #ftkey-value 

# #«**»*. 

params - msg.get_params( )(1:) 

params - '.join([ '='.join(p) for p in params ]) 

# 

replace = ReplFormat % diet (content_type~ct, filename-fn, params-params) 
msg.set_payload(replace) 

# ftRfc#ft#& content-type Sf 

for k, v in msg.get_params ( )[1:J: 

msg.del_param(k) 
msg.set_type('text/plain•) 

# content-type 

del msgl'Content-Transfer-Encoding') 
del msg('Content-Disposition'} 
else: 

if msg.is_multipart( ): 

# sanitise 

payload - [ sanitise(x) for x in msg.get_payload( ) ] 
msg.set_payload(payload) 
return msg 

if __name_ _ == '_ _main_ _': 
import email, sys 

m - email.message_from_file(open(sys.argv[1])) 
print sanitise(m) 

iiife 

comp.lang.python e&»ttifc:aS£&7, ftvm&fenTVcX, ft 
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python &&&&$&:&*{*»«. 

Microsoft Outlook ffiWifcftS®, H* 

«.i.WSc*g#o 

JSTtettSfc-, jE**ZU»JMI, Python2.4+«j*^iSW*«fSag®S^T. &Z 

*-» (««wj sms, 

-s£«iiiiw#w»£*it*, «s#b*£*e#„ ffi»w*w«ffiraajB.sut^^ 

Wft*Wr#*»MiliA, »ii»ftffl--Python &<fc?F£AM. bug, 

£+»#&&. «>HW)-tBl1ira‘&-gr**W«M»-. «ffM]3iM Message 7 

sanitise Jtt:g»^!lZ'SfW5Pf^XtJ|Ui!S«ffl , ea^. 

sanitise Content-Type®#, . ‘Slfflg-'h “ft 

fcfcfrtfSfrWifctt^a!" 

aflBHSMfiwx^itafcftire, arums.® 

Content-Type &»(£ “text/plain' 

mis, *n*£. 

ms-^wfl-aeaMUB sanitise «»„ &n, «fn»»»w : F»#yij;g*M& 

WWffrifcttffliaE+g*** 

««. St!(l«H&tfc«$S*a. ^-^%**r* sanitise 0§&6<J&S#jf®, £ 

aaRaaartsafflsftXftra^attw#. 

Library Reference ft Python in a Nutshell + email ft re ftfjXISo 

13.9 fifg Python 2.4 email.FeedParser 

*«»** 

^iW: Matthew Cowles 
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Python 2.4 WffW email.FeedParser 

hmjsab*, comem-type 

M*um 

Python 2.4 email.FeedParser $n*fSra-£ig|I]6me.®C-,6 

import email, email.FeedParser 
import re, sys, sgmllib 

# ascii 
kGuessBinaryThreshold - 0.2 

kGuessBinaryRE = re.compile( M [\\0000-\\0025\\0200-\\0377)") 

# &X* (# HTML) St 
kGuessHTMLThreshold - 0.05 

class Cleaner(sgmllib.SGMLParser): 

entitydefs = {"nbsp": " "> I *D*»#**m + *r 
def __init_ (self): 

sgmllib.SGMLParser. __init__(self) 
self.result * ( J 
def do_p(self, *junk): 

self.result.append(’\n’) 
def do_br(self, *junk): 

self.result.append( •\n *) 
def handle_data(self, data): 

self.result.append(data) 
def cleaned_text(self): 

return ••.join(self.result) 
def stripHTML(text): 

HTML X& 

c - Cleaner( ) 
txy: 

c.feed(text) 

except sgmllib.SGMLParseError: 

return text 
else: 

return c.cleaned_.text ( ) 
def guessIsBinary(text): 

••■£***»*! •**’ £«£->&*] ••• 
if not text: return False 

nMatches - float(len(kGuessBinaryRE.findall(text))) 

return nMatches/len(text) >= kGuessBinaryThreshold 
def guessIsHTMI, (text) : 
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“X*" £^£html 
if not text: return False 
It = len(text) 
textWithoutTags = stripHTML(text) 
tagsChars = float(lt-len(textWithoutTags)) 
return tagsChars/lt >= kGuessHTMLThreshold 
def getMungedMessage(openFile): 
openFile.seek(0) 

p = email.FeedParser.FeedParser( ) 
p.feed(openFile.read( )) 
m = p.close( ) 

# content-type 

if m.get_main_type( )-“"multipart" and not m.is_multipart( ): 
t = m.get_payload(decode=l) 
if guessIsBinary (t) : 

# 

m.set_type("application/octet-stream") 
elif guessIsHTML (t) : 

m.set_type("text/html") 

else: 

m.set_type("text/plain") 

return m 


Wife 

FeedParser * Python 2.4 email 

mw&wjs, 

M email.Message ffittiSftli 

■eigHlW email.Message *#«**&£* 

»: content-type 

content-type 

S 3, Python fit*#*. 

$£ 35*4 

Python 2.4 £$ Library Reference email 

13.10 sssiytM&g pop 3 susffi 

Xavier Defrang 
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POP3 urn, 

*M*A«±«iE. 

M*nm 

Python #®#WpopHb*^, Ml***l**1SrWft#: 

* *s*i*«*|i#is< I *ii>* 

# 

# 

import sys, getpass, poplib, re 

# *##«*«**&: POPi#l. 

POPHOST = "pop.domain.com" 

POPUSER - "jdoe" 

POPPASS = "" 

# M.±*+*0#4Mt. UJUMt**** 

MAXLTNES - 10 

headers - "From To Subject".split( ) 

args « len(sys.argv) 

if args>l: POPHOST - sys.argv(l) 

if args>2: POPUSER - sys.argv[2] 

if args>3: POPPASS = sys.argv[3J 

if args>4: MAXLINES- int(sys.argv(4]) 

if args>5: HEADERS - sys.argv(5:J 

rx.headers - re.compile('Ijoin(headers), re.IGNORECASE) 
try: 

# POP 

pop - poplib.POP3(POPHOST) 
pop.user(POPUSER) 

# 

if not POPPASS or POPPASS— 

# #*«#•«. 

POPPASS = getpass.getpass ("Password for %s@%s:" % (POPUSER, POPHOST)) 
pop.pass.(POPPASS) 

# —(msg.count, box_size) 

stat - pop.stat( ) 

print "Logged in as %s0%s" % (POPUSER, POPHOST) 
print "Status: %d message(s), %d bytes" % stat 
bye - False 
count.de 1 = 0 

for msgnum in ranged, l + stat(0)): 

# 

response, lines, bytes - pop.top(msgnum, MAXLINES) 
print "Message %d (%d bytes)" % (msgnum, bytes) 
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print * 30 

print "\n".join(filter(rx_headers.match, lines)) 
print M -" * 30 

# 

while True: 

k = raw_input("(d«delete, s=skip, v-view, q=quit) What? ") 
k = k[: 1 ].lower( ) 
if k =- ’d': 

# Mark message for deletion 

k = raw_input("Delete message %d? (y/n) " % msgnum) 
if k in "yY": 

pop.dele(msgnum) 

print "Message %d marked for deletion" % msgnum 

count_del += 1 

break 

elif k — 's': 

print "Message %d left on server" % msgnum 
break 

# elif k — *v': 

print * 30 

print "\n".join(lines) 
print * 30 

elif k — 'q': 
bye - True 
break 

# 

if bye: 

print "Bye" 
break 

# 

print "Deleting %d message(s) in mailbox %s@%s" % ( 
count.del, POPUSER, POPHOST) 

# 

print "Closing POP3 session" 
pop.quit( ) 

except poplib.error_proto, detail: 

# 

print "POP3 Protocol Error:", detail 


pop 3 fltsftn&saMtft&Ms, 

iomb H mpeg 

mTibmm&pm. mm— 

telnet POP (Post Office Protocol) flR&3£, rfo JLxfriiCIHiE'tfe 

POP3»«#^- help #<$•). ms., I 
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S*±, Python t**J$**T POP3 ««&, poplib ^ 
poplib .«/5££S^5tf;fcg;ilWSpft : Mfafg , & 

a. ^rw*4HittiBW—s*w, mj3&mm&mgitEm&&±., twx#iEiBP@ 

«3»j($msp#„ ^wt& P o P iib 

fc£K*BtJaii*BUHfcfc«I*, poplib WlfWSt. 

lEffl poplib.POP3 ^iglMagftgtitfE** poplib.POP3 
POP3 0g#S. fflnm%WKUim*Ltt user #1 pasS-^f&Jfcjtigflf/^ig 

a« P ass wwsrFSda. pass, s^sps python 

Tzt&m&zfs, mnmmm poptmusink. **inti&®TmA»AmiikRtmM 

AM\ top^SS -^m.l.-f-^J*;#»^jgia^.@.Wfa.B., PW<fe*IS|—*** 

(ffelirW«A*^#« n . Kttttig|ilttrt8:ftB3nfT). dele U 

Ttwfctjg. 4uit^rtt«c^ri2JUBthe«. jn*^«»ss pop3 »«««, 

fiJSfW&fti POP3 

Library Reference #1 Python in a Nutshell poplib fP getpass , POP fft 

tXftl RFC 1939 t@j£ (http://www.ietf.org/rfc/rfcl939.txt), 

13.11 sawjgj&wi+im 

/&i#: Nicola Larosa 

fl?HU£M- -S^ftSiJ tcp/ip H»WttJW«IflMfc6. 

TffiS-^ “*/*«" gff, HeartbeatClient.py, 

""" Heartbeat $-P%, K 4 UDP •& """ 
import socket, time 
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SERVER_IP = '192.168.0.15'; SERVER_PORT = 43278; BEAT_PERIOD * 5 
print 'Sending heartbeat to IP %s , port %d' % (SERVER_IP, SERVER_PORT) 
print 'press Ctrl-C to stop' 
while True: 

hbSocket = socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 
hbSocket.sendto('PyHB', (SERVER_IP, SERVER_PORT)) 
if __debug__: 

print 'Time: %s' % time.ctime( ) 
time.sleep(BEAT_PERIOD) 

©y + MSERVERJP-gt. 

-'MR£»&$#***£. T®a 

—ThreadedBeatServer.py, 7 Python 

.. heartbeat """ 

import socket, threading, time 

UDP_PORT = 43278; CHECK_PERIOD - 20; CHECK_TIMEOUT - 15 
class Heartbeats(diet): 

""" heartbeats ** . 

def __init__(self) : 

super(Heartbeats, self). init ._( ) 
self._lock - threading.Lock( ) 
def _setitem_(self, key, value): 

. A **^ m > J ***» r **+«*0 . 

self,_lock.acquire( ) 
try: 

super(Heartbeats, self). __setitem__(key, value) 
finally: 

self._lock.release( ) 
def getSilent(self): 

*BJEJR»*f-CHECK.TIMEOUT """ 

limit - time.time( ) - CHECK JTIMEOUT 
self,_lock.acquire( ) 
try: 

silent = (ip for (ip, ipTime) in self. items ( ) if ipTime < limit] 
finally: 

self._lock.release( ) 
return silent 

class Receiver(threading.Thread): 

UDP&###£#£ heartbeats $* + """ 

def_init_(self, goOnEvent, heartbeats): 

super(Receiver, self)._init_( ) 

self.goOnEvent = goOnEvent 
self.heartbeats * heartbeats 

self.recSocket = socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 
self.recSocket.settimeout(CHECK_TIMEOUT) 
self.recSocket.bind(('', UDP_PORT)) 
def run(self): 
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while self.goOnEvent.isSet( ): 
try: 

data, addr = self.recSocket.recvfrom(5) 
if data == 'PyHB': 

self.heartbeats[addr[ 0 ]] = time.time( ) 
except socket.timeout: 
pass 

def main(num_receivers=3): 

receiverEvent = threading.Event( ) 

receiverEvent.set( ) 

heartbeats = Heartbeats( ) 

receivers = [ ] 

for i in range(num_receivers): 

receiver - Receiver(goOnEvent=receiverEvent, heartbeats-heartbeats) 
receiver.start( ) 
receivers.append(receiver) 

print 'Threaded heartbeat server listening on port %d' % UDP_PORT 

print 'press Ctrl-C to stop' 

try: 

while True: 

silent - heartbeats.getSilent( ) 
print 'Silent clients: %s' % silent 
time.sleep(CHECK_PERIOD) 
except Keyboardlnterrupt: 

print 'Exiting, please wait...' 
receiverEvent.clear( ) 
for receiver in receivers: 

receiver.join( ) 
print 'Finished.' 
if __name__ — '__main__' : 
main( ) 

T®£tt#£fftAsyncBeatServer.py|l#, TSfcfcM 

Twisted M/Jft: 
import time 

from twisted.application import internet, service 
from twisted.internet import protocol 
from twisted.python import log 

UDP_PORT - 43278; CHECK_PERIOD - 20; CHECK.TIMEOUT = 15 
class Receiver(protocol.DatagramProtocol): 

. &&udp ft ###£#& """ 

def datagramReceived(self, data, (ip, port)): 
if data == 'PyHB': 

self.callback(ip) 

class DetectorService(internet.TimerService): 

* wart* """ 

def_init_ (self) : 

internet.TimerService._init_(self, CHECK_PERIOD, self.detect) 
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time.time( ) 


self.beats = { } 

def update(self, ip): 

self.beats(ip] = 
def detect(self): 

" n " CHECK.TIMEOUT ft#ft?J""" 

limit «= time, time ( ) - CHECK_TIMEOUT 

silent = [ip for (ip, ipTime) in self .beats, items ( ) if ipTime < limit] 
log.msg('Silent clients: %s' % silent) 
application * service.Application('Heartbeat') 

# define and link the silent clients' detector service 

# detector 
detectorSvc = DetectorService( ) 
detectorSvc.setServiceParent(application) 

# create an instance of the Receiver protocol, and give it the callback 

# *!*-* Receiver 
receiver = Receiver( ) 

receiver.callback - detectorSvc.update 

# UDP receiver 

udpServer - internet. CJDPServer (UDP_PORT, receiver) 
udpServer.setServiceParent(application) 

# £ Twisted i 

log.msg('Asynchronous heartbeat server listening on port %d\n' 

'press Ctrl-C to stop\n' % UDP.PORT) 


s-gti-jwiaa tcp/ip * 

ft*, 

{xpst tcp/ip ts, immmr&u, 

PyHeartBeat HeartbeatClient.py, SiS UDP 

MIKfcSgff, ThreadedBcatServer.py Python ***/¥ 

AsyncBeatServer.py Twisted IS®, &JS&T 

"iftM tcp mst. 

Sail 

udp fi*jswa>haw, MrttfflWMstM tcp 2 ®. 
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a*i5 So &*#&, 

£*£*I/!B£SSJIJ? 

g mudp^, 

m, mtkmMmmftm&m, 

-#»r»r^w, bug, *«*«. HStyUMKE. 

awis«wffl4Jse^]i^Nw^^2^#fc^5g: (£* 

ss, Queue.Queue 

-tfif 

Queue W^^*W€fifWnTff§SS: Queue bug, 

##9.3^, 9.4 1?. 9.5 Tfffl 11.9 7>4H£*7 Queue 
Queue *^«£*S@*D?-&<j#!7. 

&'MS)7S7 Twisted (http://www.twistedmatrix.com/) t££S, Affl 7— 

§dw«it. I*'NI&S7-1'4 1 -Q “££&". SE2tSiia-^J!ft*^«^W^?y^S; 

SSi'e^^ 

UDPServer #0 DetectorService„ iSil twistd -Sittf^I shell 4 l ifc 

-mvmmim*: 

$ twistd -ony AsyncBeatServer.py 

twistd ti&^w7ssts, im#®, m£n*m]*mi%. 

Jg.SC-'MW application M£M$S, 

twistd Sf^^WiaSisffW, 0^««!iiliiJX# (sKftflilftt 0 £Ift, ft 
{^«cf«70EaW5i), fiftatift, iSit-ony twistd 

&wmm^vAmi&Mm'g(fiM'triiMo as, * twistd 

«AWW^W*M^r®«S.tac, {H^1?«ffl7A^Sa#Wr®«.pyo 

ffiSM, twistd » Python {I£|S*±ft 

rar«£»*0fii9, ®%mnft r &ft&T5c&Mxw&, &%r®%, twistd w 


486 


JfTl3* 







Library Reference ffl Python in a Nutshell socket, threading. Queue VX& time 

twisted, JH http://www.twistedmatrix.comi Jeff Bauer 
Mr. Creosote (http://starship.python.net/crew/jbauer/creosote/), T UDP B 

UDP ft W. Richard Stevens UNDC Network Programming, Volume 1: Networking 
APIs-Sockets and XTI, 2d ed. (Prentice-Hall) in 

UDPWi^*K^MMWRFC 768 (http://www.ietf.org/rfc/rfc768.txt) feZ, 

SlftW RFC ffltfc, 20 

13.12 ffi HTTP Ut« 

Magnus LyckS 

http ««-. 

Python BaseHTTPServer HTTP It 

HTTP 

tfHIfiftH'GET t**« 

import BaseHTTPServer, shutil, os 
from cStringlO import StringlO 

class MyHTTPRequestHandler(BaseHTTPServer.BaseHTTPRequestHandler): 

cmds * ('/ping': 'ping www.thinkware.se', 

'/netstat' : 'netstat -a', 

'/tracert': 'tracert www.thinkware.se', 

'/srvstats': 'net statistics server', 

'/wsstats': 'net statistics workstation', 

'/route' : 'route print', 

1 

def do_GET(self): 

I'GETi** 

f = self.send_head( ) 
if f: 

f = StringlO( ) 

machine = os.popen('hostname').readlines( )(01 
if self.path == '/': 

heading = "Select a command to run on %s" % (machine) 
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else: 


body = (self.getMenu( ) + 

"<p>The screen won't update until the selected " 
"command has finished. Please be patient.") 

heading = "Execution of on %s" % ( 

self.cmds[self.path], machine) 
cmd = self.cmds[self.path] 

body “ '<a href“ M /">Main Menu&lt;/a&gt;<pre>%s</pre>\n' % \ 
os.popen(cmd).read( ) 

# B*CP437 -> Latin 1. Windows 

body - body.decode('cp437').encode('latinl') 
f. write <"<htmlxhead><title>%s</title></head>\n" % heading) 
f.write('<body><Hl>%s</Hl>\n' % (heading)) 
f.write(body) 

f.write('</body></html>\n') 
f.seek(0) 

self.copyfile(f, self.wfile) 
f.close( ) 
return f 

def do_HEAD(self) : 

" M " """ 

f - self.send_head( ) 
if f: 

f.close( ) 
def send_head(self): 
path * self.path 

if not path in ('/'] + self.cmds.keys( ): 

head - 'Command "%s" not found. Try one of these:<ul>' % path 
msg - head + self.getMenu( ) 
self.send_error(404, msg) 
return None 

self.send_response(200) 

self.send_header("Content-type", 'text/html') 
self.end_headers( ) 
f ■ StringIO( ) 

f.write("A test %s\n" % self.path) 
f.seek(0) 
return f 

def getMenu(self): 

keys » self.cmds.keys( ) 

keys.sort( ) 

msg = [ ] 

for k in keys: 

msg.append (' clixa href="%s">%s -> %s&lt;/a&gt; </li>' %( 

k, k, self.cmds[k])) 

msg.append('</ul>') 
return "\n".join(msg) 
def copyfile(self, source, outputfile): 

shutil.copyfileobj(source, outputfile) 
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def main(HandlerClass = MyHTTPRequestHandler, 

ServerClass = BaseHTTPServer.HTTPServer): 
BaseHTTPServer.test(HandlerClass, ServerClass) 
if __name__ == _main_: 
main( ) 


Python BaseHTTPServer web 

Windows ft, Windows®*, E§*@Ri 

437 Windows#^, ffi 

PmiSiggB MASSES*-tfcill{£ffl traceroute (UNIX tracer! 

(Windows }#'}£). 

os.popen mmvrM 

Sit web HR&iftfrJIIEM Python 

(»ai*^* web m%sm 

bwik&s. —« 

*sfc*«s#£. Mm9#m**n 

mJlVB iStt-'NttMW»ar**. 

M£iS*4 

Library Reference fO Python in a Nutshell W# (’(£(£$#; BaseHTTPServer. shutil. os 
cStringlO WSHS. 

13.13 p«|4S^na<)^Sjfn*^|Si 

Simon Foster 

»*#**«»* (forwarding), ffi nJtg&S^ln] P 

(redirecting), 

WtttJS threading ft socketft. 

import sys, socket, time, threading 
LOGGING = True 
loglock = threading.Lock( ) 
def log(s, *a): 





if LOGGING: 

loglock.acquire( ) 
try: 

print '%s:%s' % (time.ctime( ), (s % a)) 
sys.stdout.flush( ) 
finally: 

loglock.release( ) 
class PipeThread(threading.Thread): 
pipes = [ ] 

pipeslock = threading.Lock( ) 
def __init__(self, source, sink): 

Thread. __init__(self) 
self.source = source 
self.sink = sink 

log('Creating new pipe thread %s ( %s -> %s )', 

self, source.getpeername( ), sink.getpeername( )) 
self.pipeslock.acquire( ) 
try: self.pipes.append(self) 
finally: self.pipeslock.release ( ) 
self.pipeslock.acquire( ) 
try: pipes_now - len(self.pipes) 
finally: self.pipeslock.release( ) 
log('%s pipes now active', pipes_now) 
def run(self): 

while True: 
try: 

data - self.source.recv(1024) 
if not data: break 
self.sink.send(data) 
except: 

break 

log('%s terminating', self) 
self.pipeslock.acquire( ) 
try: self.pipes.remove(self) 
finally: self.pipeslock.release( ) 
self.pipeslock.acquire( ) 
try: pipes_left - len(self.pipes) 
finally: self.pipeslock.release( ) 
log('%s pipes still active', pipes_left) 
class Pinhole(threading.Thread): 

def __init__(self, port, newhost, newport): 

Thread. __init__(self) 

log('Redirecting: localhost:%s -> %s:%s', port, newhost, newport) 
self.newhost = newhost 
self.newport = newport 

self.sock = socket.socket(socket.AF_INET, socket.SOCK_STREAM) 
self.sock.bind(('', port)) 
self.sock.listen(5) 
def run(self): 

while True: 
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newsock, address = self.sock.accept( ) 

log('Creating new session for %s:%s' / ^address) 

fwd = socket.socket(socket.AF.INET, socket.SOCK_STREAM) 

fwd.connect((self.newhost, self.newport)) 

PipeThread(newsock, fwd).start( ) 

PipeThread(fwd, newsock).start( ) 

£ pinhole-pySSMAt, ^ pinhole 

if_name_=- '_main_' : 

print ’Starting Pinhole port forwarder/redirector' 
import sys 

# 

try: 

port - int(sys.argv[l)) 
newhost *» sys.argv[2] 
try: newport - int(sys.argv(31) 
except IndexError: newport « port 
except (ValueError, IndexError): 

print 'Usage: %s port newhost [newport]' % sys.argvfO] 
sys.exit( 1 ) 

# 

sys.stdout - openCpinhole.log', 'w') 

Pinhole(port, newhost, newport).start( ) 


A««fn*3£isi, 

threading u £M* a , & 

(TlfcPift-lWMIT if__name__=’__main. _\ WK7?M&. 

WfcltH. t m, 

i python pinhole.py 80 Webserver 

XtJMmm P 80 HTTP web BK&Si 

# python pinhole.py 23 localhost 2323 

23 telnet £igS:5g|&]SI||ig— itdW 2233 P (ft TCP/IP £ 

M*. localhost S 

Library Reference ft Python in a Nutshell socket ft threading 
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i3.i4 ssl mm 

John Nielsen 


SSL (Secure Socket Layer) SSitJfciifB, fi Python 

m&nm 

SUABK&T SSL, 

pytunnel.py, Python sys.path JfftS: 

import threading, socket, traceback, sys, base64, time 
def recv_all(the__socket, timeout-1): 

••• Athe.socket *■&*#, 

"timeout"#; ••• 

# fit/fl ♦ BL& socket 
the_socket.setblocking(0) 
total_data - [ ) 

begin - time.time( ) 
while True: 

••• «*. iM#*t ••• 

if total_data and time.time( )-begin > timeout: 

break # . & timeout break 

elif time.time( )-begin > timeout*2: 
break # *D*&*»J! 

try: 

data - the^socket.recv(4096) 
if data: 

total_data.append(data) 
begin = time.time( ) « 

else: 

time, sleep (0.1) I WM 

except: 

pass 

return •'.join(total_data) 
class thread_it(threading.Thread): 

done = False 

def __init__(self, tid='', proxy='', server 3 ", tunnel_client-'', 

port=0, ip='*, timeout-1): 
threading.Thread. __init_(self) 
self.tid - tid 
self.proxy = proxy 
self.port - port 
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self.server - server 
self.tunnel_client = tunnel_client 
self.ip = ip; self._port = port 
self.data = { } # 

self.timeout = timeout 
def run(self): 
try: 

if self.proxy and self.server: 

aft#ft. 

new_socket - False 

while not thread_it.done: # MW&dt 

if not new_socket: 

new_socket, address = self.server.accept( ) 

else: 

self.proxy.sendall( 

recv_all (new socket, timeout-self.timeout)) 
new_socket.sendall( 

recv__all(self.proxy, timeout=self .timeout)) 
elif self.tunnel_client: 

self.tunneledient(self.ip, self.port) 
thread_it .done - True # ]£?£$*■ it 
except Exception, error: 

print traceback.print_exc(sys.exc_info( )), error 
thread_it.done - True # # Mft ill& 

class build(object): 

def __init„(self, host-'', port = 443, proxy_host-' ', proxy_port=»80, 

proxy__user-", proxy_pass-", proxy._type-" , timeout=l) : 
self._port-port; self.host-host; self._phost-proxy_host 
self ._puser=proxy_user; self ._pport-proxy_port; self ._ppass-proxy_pass 
self._ptype-proxy_type; self.ip-'127.0.0.1'; self.timeout=timeout 
self..server, self.server_port - self.get_server( ) 
def get_proxy(self): 

if not self._ptype: 

proxy - socket. socket (socket. AF__INET, socket. SOCK_STREAM) 
proxy.connect((self._phost, self._pport)) 
proxy_authorization - '' 
if self._puser: 

proxy_authorization = 'Proxy-authorization: Basic '+\ 
base64.encodestring(self._puser+':'+self._ppass 

).strip( )+'\r\n' 

proxy_connect - 'CONNECT %s:%sHTTP/l.0\r\n' % ( 

self.host, self._port) 
user_agent = 'User-Agent: pytunnel\r\n' 

proxy_pieces * proxy_connect+proxy_authorization+user_agent+' \r\n' 
proxy.sendall(proxy_pieces+'\r\n') 
response = recv_all(proxy, timeout-0.5) 
status - response.split(None, 1)(1) 
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if int (status )/100 2 : 

print 'error', response 
raise RuntimeError(status) 
return proxy 
def get_server(self): 
port = 2222 

server = socket.socket(socket.AF_INET, socket.SOCK_STREAM) 
server.bind(('localhost', port)) 
server.listen(5) 
return server, port 
def run(self, func): 

Threads = [ ] 

Threads.append(thread_it(tid=0, proxy=self.get_proxy( ), 

server=self..server, timeout=self. 
timeout)) 

Threads.append(thread it(tid-1, tunnel_client=func, ip=self.ip, 

port=self. server.port, timeout-0.5)) 

for Thread in Threads: 

Thread.start( ) 
for Thread in Threads: 

Thread.join( ) 


Wife 

pytunnel SSL : 

import pytunnel, httplib 
def tunnel_this(ip, port): 

conn = httplib.HTTPSConnection(ip, port=port) 
conn.putrequest('GET', '/') 
conn.endheaders( ) 
response - conn.getresponse( ) 
print response.read( ) 

tunnel = pytunnel.build(host-'login.yahoo.com', proxy_host='hi', 

proxy_user-'u', proxy_pass='p') 

tunnel.run(tunnel_this) 

Mit pytunnel.build Hitrun 

“Hit” ip 

ffiiia SSL mi SSL/TLS (Transport Layer Security) in 

HTTPS, 

mi'mm&m threadjt f$mm, —^tte-gfr 
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ISJF, atawR, 

recv all AbaHff^g^l&JgWX^, ffi socket send_all 5PJ;ftS£;i§ 0 
M thread_it £$J£&g*fea*T3lSiJi3)i 0 

ssfw®*, w. 

http://ftp.gnu.org/pub/savannah/files/pytunnel/pytunnel.py,, ^ 3 — 

Twisted W simple proxy (http://www.twistedmatrix.com/), 

6l*tL 

M£&*4 

^cT' SSL/TLS #i*§, JaL http://www.ietf.org/html.charters/tls-charter.html ; Library Reference 
ft Python in a Nutshell socket, threading ft time WJS. 

13.15 SSSStlrS IP tfriX 

#f: Nicola Paolucci, Mark Rowe. Andrew Notspecified 

GnuDIP (5d yi.og) 6<j^j $8c£)!K&, 

ip, 

M&nm. 

Twisted , ffiVk, 

GnuDIP: 

import md5, sys 

from twisted.internet import protocol, reactor 
from twisted.protocols import basic 
from twisted.python import usage 
def hashPassword(password, salt): 

“salt". it*#i£0md5 ••• 

pi = md5.md5(password).hexdigest( )+'.'+ salt.strip( ) 
return md5.md5(pi).hexdigest( ) 
class DIPProtocol(basic.LineReceiver): 

n 11 M 

4ft& http://gnudip2.sourceforge.net/gnudip-www/latest/gnudip/html/ 
rotocol.html 

GnuDIP t&tf. ( TCP) 

i» i» n 

delimiter « '\n’ 
def connectionMade(self): 

' " ftffm “»!# salt’ ••• 
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basic.LineReceiver. connectionMade (self) 
self.expectingSalt = True 
def lineReceived(self, line): 

8.W “salt" ■ 

if self.expectingSalt: 

self.saltReceived(line) 
self.expectingSalt = False 

else: 

self.responseReceived(line) 
def saltReceived(self, salt): 

. 

raise NotImplementedError 

def responseReceived(self, response): 

""" 

raise NotlmplementedError 
class DIPUpdater(DIPProtocol): 

. . 

def saltReceived(self, salt): 

" &fc#l “salt". «i*DIP 
password - self.factory.getPassword( ) 
username - self.factory.getUsername( ) 
domain - self.factory.getDomain( ) 

msg - '%s:%s:%s:2' % (username, hashPasswora(password, salt), domain) 
self.sendLine(msg) 

def responseReceived(self, response): 

code - response.split(•;', 1)[0J 
if code — 'O': 

pass t OK 
elif code *-» ' 1' : 

print 'Authentication failed' 

else: 

print 'Unexpected response from server:', repr(response) 
self.transport.loseConnection( ) 
class DIPClientFactory(protocol.ClientFactory): 

nun 

xr 

•i !• ii 

protocol * DIPUpdater 

# *«*tt*ft*#*tt*e«)ft*fl*j* 

def_init_(self, username, password, domain): 

self.u « username 
self.p * password 
self.d *= domain 
def getUsername(self): 

return self.u 
def getPassword(self): 
return self.p 
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def getDomain(self): 
return self.d 

def clientConnectionLost(self, connector, reason): 
reactor.stop( ) 

def clientConnectionFailed(self, connector, reason): 

••• *««*«*#**•*«* ••• 
print 'Connection failed. Reason:', reason 
class Options(usage.Options): 

optParameters = [('server', 's', 'gnudip2.yi.org', 'DIP Server'], 

['port', 'p', 3495, 'DIP Server port'], 
['username', 'u', 'durdn', 'Username'], 
['password', 'w', None, 'Password'], 
['domain', 'd', 'durdn.yi.org', 'Domain']] 

if_name_== '_main_' : 

config = Options( ) 
try: 

config.parseOptions( ) 
except usage.UsageError, errortext: 

print '%s: %s’ % (sys.argv[0], errortext) 

print '%s: Try —help for usage details.' % (sys.argv[0]) 
sys.exit(1) 

server = config['server'] 
port - int(config['port']) 
password - config('password'] 
if not password: 

print 'Password not entered. Try --help for usage details.' 
sys.exit(1) 

# *4. <*ii Twisted to 

reactor.connectTCP(server, port, 

DIPCIient Factory (config!'username'], password, config ['danain'])) 
reactor.run( ) 


yi.org (IScOpenBSD 

ip. &vt&m*3T—+n+. sp 

crontab IP 

j5*#HI|5 > NR**#i£ ActiveState cookbook HJ*. Mark, B 

Jg* Andrew, *70l£ttf]flMt«. 

^{Z{XuEBJ7 Twisted 
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SRss^TbuudProtocoi, xwxi sum 

xrxt*., # Twisted *s**, (£37flJ7*, m 

«s*n««) wife&r, wwi»«««»«xrtiT*ixr5(tjfe-—ajt^wasft. »jg 

*§*;!, a Twisted buildProtocol 

£«**fcair#jfe, &«»xrxt^*T4i4Hft«w»w fictov ait. Jim, « 

MftWIIiffi*JEJMa7 Twisted IKSMfiSil, St-jai^S# 

®sa?s^T-^o 

H. 3£7®£B'JBJAffM&fW£# ->Ni*Ep*, tfitMMJttSfB-lX 

nut, &&m, 

updatelP fC removelP jjftzUlA DIPProtocol |£, 
ttmmit z P&tmm. $11 DIPUpdater. *&&&**, *t7aA Python 

m Twisted M31AASMSDA. &#«tfta«g4fc. 'MSAf«7. urn 

^flwiw^jswsft* IP Ifrtt?*. 

ffl54*ftt«5*tt8t1r7, a&ttt&BBUlilttttMfe, ffiWiJl** 

fr4JWMff£. mitt- »«»«*«-fcJEWJ: 

Stfcftj&W, -■'i'&tt. (materialized) ffi 

fiifffi 120 fr»-^JW. 

ttaHR/hWSfl*. a*S#/J'S»r«J«*SffB*. i*#9E 

8tVk, mftMftSmr-w “tt 
«woo^’, **±, njta-aa##Mg«iww»H)eT*. 'ew^?t-x# 
*■*, Wf*£fifc4MSlJgli. 

E£$*4 

GnuDIP JS. http://gnudip2.sourceforge.net/gnudip-www,'latest/gnudip/html/protocol.html i 

Twisted, JAL http://www.twistedmatrix.com/„ 

13.16 mmm irc mzm&fcmmm. 

Gian Mario Tagliaretti, J P Calderone 
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IRC (Internet Relay Chat) ffi&fg, MAPJ 

Twisted fefiiRc, 

from twisted.internet import reactor, protocol 
from twisted.protocols import ire 
class LoggingIRCClient(ire.IRCClient): 

logfile - file('/tmp/msg.txt', 'a*') 
nickname = 'logging_bot' 
def signedOn(self): 

self.join('#test_py') 

def privmsg(self, user, channel, message): 

self.logfile.write(user.split(*!’) [0] + ' -> ' + message + ' \n' ) 
self.logfile.flush( ) 
def main( ): 

f - protocol.ReconnectingClientFactory( ) 
f.protocol - LoggingIRCClient 

reactor.connectTCPCirc.freenode.net', 6667, f) 
reactor.run( ) 
if _ _name_ _ == _main_ _': 
main( ) 


Twisted, Python 

mM&m. Twisted MB. ffett, 


import socket 

SERVER - 'irc.freenode.net' 

PORT - 6667 

NICKNAME * 'logging_bot' 

CHANNEL = '#test_py' 

IRC = socket.socket(socket.AF_INET, socket.SOCK_STREAM) 
def irc_conn( ): 

IRC.connect((SERVER, PORT)) 
def send__data (command) : 

IRC.send(command + '\n') 
def join(channel) : 

send_data("JOIN %s" % channel) 
def login(nickname, username='user', password=None, 

realname='Pythonist', hostname='Helena', servername=’Server'): 
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send_data("USER %s %s %s %s" % 

(username, hostname, servername, realname)) 
send_data("NICK %s" % nickname) 
irc_conn( ) 
login(NICKNAME) 
join(CHANNEL) 

filetxt = open('/tmp/msg.txt', 'a+') 
try: 

while True: 

buffer = IRC.recv(1024) 
msg = buffer.split( ) 
if msg[0] == "PING": 

# «H RFC 1459 «,&, J8 PONG PING 
send_data("PONG %s" % msg[l]) 
if msg [1] -- 'PRIVMSG 1 and msg(2] == NICKNAME: 
nick_name - msg[0][:msg 1 0].find("!")] 
message = ' '.join(msg(3:]) 

filetxt.write(nick_name.lstrip(') + 1 -> r + 

message.lstrip(':') + '\n') 

filetxt.flush( ) 

finally: 

filetxt.close( ) 

-atr rfc 

pong xb&imhhm'i ping, 

iwisted 

«H1V), JPif-gc&riJfR'tM § 5fri&i§Sc, Twisted Eft protocol.ReconnectingClientFactory, 

mzim 

Library Reference ft Python in a Nutshell socket EftX^i Twisted, JaL 

http://www.twistedmatrix.com 0 

13.17 ftifi] LDAP Em 

&iM: John Nielsen 

USSRHfftfi Python S/HJIrI— 1" LDAP (Lightweight Directory Access Protocol) 1S3H&. 

ldap (http://python-ldap.sourceforge.net) lft;£f#„ Tffi 
fWm*TH ldap LDAP 
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try: 


path = 'cn=people,ou'office,o=company' 

1 = ldap.open('hostname') 

1.protocol_version * ldap.VERSI0N2 

1.simple_bind('cn=root,ou=office,o=company','password') 

# #*tta 

# LDAP_SCOPE_BASE, LDAP_SCOPE_ONELEVEL,LDAP_SCOPE_SUBTREE, 
a « l.search_s(path, ldap.SCOPE_SUBTREE, 'sn='+'a*') 

# 5?JR& fred 

1.delete_s(’cn=fred,'+path) 

# barney 

# it#: objectclass •f’ LDAP 
user_info — {'uid':'barneyl23', 

'givenname':'Barney', 

'cn':'barneyl23', 

'sn':'Smith', 

'telephonenumber':'123-4567', 

'facsimiletelephonenumber':'987-6543', 

'objectclass':('Remote-Address','person', 'Top'), 
'physicaldeliveryof ficename':'Services', 

'mail':'fredl23@company.com', 

'title':'programmer', 

) 

id « 'cn=barney,'+path 
l.add_s(id, user_info.items( )) 
except ldap.LDAPError, error: 

print 'problem with ldap:', error 


Wife 

ldap JeTJFtSW Openldap C API. ililldap, Python 

KtirH Openldap ££-**. LDAP «***«. RWfcff]** 

STfitXIM. 

ji't'&R idap mtmm-. 'ZM.m+mmm f*a»# 

® a _s” ks* : mmm — 

Python Sff. M# 

ldap 

mm<p, ldap 

0. iMWffiffl ldap«i£, Python 

m&mw 

ldap L-A&fpJISfiKjfW.fi.. ifl, http://python-ldap.sourceforge.net/docs.shtmL 
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*14* 


Web m 


31* 

Andy McKay 

mU*. Web Sfitt. ^SfJWeb 

?||settWeb SR#, WebEg/S 

Hi^aT-a^»^*^SA7 Python Mffle, SkffttfWB ASP (Active Server Pages). 
M^fiPerl, &#&Zope, *g*M Python. . ftttA 

aa#¥A*a python, ®tta > MMi+. pen« asp (e«/g3i6WPHP) £«*« 

-A***#. *tT web tts. Python *-r “HWTfeifc" 

(batteries included) Mi#ff, Python «ifitt Python 

xmlrpclib ****"». mt 

wipas#®*, «*4fwffl. 

suriiib, ^ ft »««*«»**—juBWfritfim# 

Web (ttW urlretrieve). ^cgi 

w*«iawfflit, python &m 

Python Web A*£». "Tffl WSE® 

ffifiJK#*. atttt?feSltfi»«*W*7. ttKlEtt**«F*##ftffl«#». W 

M**i****r«»4M*a*JtiE 

»j»*. 

Zope *&>(-««*»7*« 
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«j£tfe*. Zope 3, m§ Zope HSBM»M3ft*:ftE Python it. Quixote ft WebWare S53 

aSW web ?F£AM, ifflJ., 

a^'WSAftWffl^liWTaaiwebjiSjiHWtt*. Twisted Hft£ig«£, &mxm 

Python mm. Twisted aa-BM^f^ “Nevow”, 

HLKi&mwrm] web 

«£S,SM?hB t 14.1 ^r, mfKTBtGmti, fflX«!t«webflg#ft 

PythonCGI $|]*&BIE#Itfft<jH£„ -'h CGI «*#&#SBAffiffi, {H^iEiBia- 
HrttWfeJSr»fflW, HTWflWB cgi.test i§**fSfttI{£. 

j&»*l web HTML. g WEffi#Xffi web 

jEiitiiiff html ftfccia&ax 

*a. ftm£ft&£raa 

JfcW£«i*ir, ttlnmim, M***#. ¥*, M* ITIML *# Wteb#4lffJ.ifc 

fi^WebMStfM, m«£ HTML&##fflX»ftfeJfl«. it 

ifeiPM, *&A£& w«b web Hffi. 0?%, S*Hfc£»«:rfls 

*imm web 

»**»*«*«&»«■« tfcinJBW xml. £RR$£g. 

Python tfftMjRAftJGUA, Rttttttatf. 

14.1 *a CGI #5<Elft 


Jeff Bauer. Carey Evans 

<*«**-*«¥» CGI SJMftbtttt CGI £gA<jig£, 

f|B£®IE#. 

M'Axm 

& Python CGI cgi ffil, fttflRiffifli'EM escape eg#. 

W*fl^**tt«^^*«*«l*«K*3* HTML#i£„ «MnfflTiHMll*£j«« 

WKlEMIft: 

#!/usr/local/bin/python 
print "Content-type: text/html" 


Web SS 
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print 

print "<htmlXheadxtitle>Situation snapshot</tit lex/headxbodyxpre> " 
import sys 

sys.stderr =* sys.stdout 
import os 

from cgi import escape 

print "<strong>Python %s</strong>" % sys.version 
keys = os.environ.keys( ) 
keys.sort( ) 
for k in keys: 

print ”%s\t%s" % (escape(k), escape(os.environ(k])) 
print "</prex/body></html>" 


CGIfi-'MP®, tfeXT web (BPAflr&SlWCGIP 

A) *&&&?*£.-+ web MW. Aittttt , 

iai. cgipa. m python 

mmz-. 

Aimfcsi*- ai»#w cgi mtr , -eAut python m. 

AUUWRJHt. CGI 

&i£ftm»Wl'B]&K Apache (Attffl4MSJfI*JifT CGI W web K&&) £ft£ffl5fcis 
fr&^PA. cgi-test 0N21. 

cgi WfW. 

a®*. 

SA/hPAA#tei&BJ37ra£*1#. fi«jfT#!/usr/local/bin/python 
ffljfeiMr CGI PAW Python 

Jtpf* OOI **. w—Mfc«aEff»)»*^ia*it*ll--fr (BP^riiW shebang tf) # 

ft!/usr/bin/env python 

Ail, St^Siitf PATH SAft&ilffftPATH 

-AN python WSff, ft CGI JWtTiOTttAftffcJSWW, i&MSf*. 

?K£ web 08#f§£$J7 shebang ff, BP«fflK#*&fiiS*Tftft# UNIX % 
m±, Brin. MT CGI, Windows ±W*S Python 

A# A: 

ft!c:/python23/python.exe 

import @*jA«ia#W Python WttSP#, SfcftPAW 
ftA, ffifiSSft-® print m*jZf5. mB&daM Python import nj 
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f££5*c$[o Python Web 

M&SWRSg, 

sy^ssttb. cgi mwattowtimn&m 

mis, <ga import sy s&?& <®*a;>Nfc*:jR. 
mwm't 'python 5 imvfftKmtjti). f^n^jiMrFswss 

{S@*U: 


sys.stderr = sys.stdout 

±3tflJlti£o foRG&&ttm%&ZlS*&&ik'i7nte import 

%-^Wm, it£IR CGI &W*JF^igJjnT 

SS-'BJ: 

import cgitb; cgitb.enable( ) 

Python KXf^„ *£1, 

fiJW, *1 

vm. 

& fj—&H, 4 Python 2.4 4*. 

keys * os.environ.keys( ) 
keys.sort( ) 
for k in keys: 

R$f ff: 


for k in sorted(os.environ): 

7, {Siflj^SglW Python®*, -1$ 7*^327^7, 

CGI W^iifTWito 

ifeiflpfp Python BP®l*S;*j783ttIE$MHTML„ J\#Bf 

fB5/£W<W*a*^« HTML nr*3rft--&$?r'l@& 

(«*•£.'#«!»» web jff» 

web a# Web 

HTMLSft£4>#£7!) 

Library Reference ^0 Python in a Nutshell cgi ffl cgitb ; ^~p CGI \j} 

5L http://hoohoo.ncsa.uiuc.edu/cgi/overview.htmU 


web 
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14.2 ffl CGI J8P**hII URL 

Jurgen Hermann 

CGI URL-tfciflffl 1 ?*iS HTTP 

*«**+«« url, mm cgi #«, webs^Mjg 

* Python W**, 

os os.environ tfiiaWlRia 

import os, string 
def isSSL( ): 

""" *»*£#]£& SSL (https) 4#t, 3^0 True """ 
return os.environ.get('SSL_PROTOCOL', ••) !- " 
def getScriptname( ): 

""" i£® URL ( "/path/to/my.cgi") """ 

return os.environ.get('SCRIPT_NAME', •') 
def getPathinfo< ): 

""" URL """ 

pathinfo - os.environ.get('PATH_INFO', '') 

# fHL IIS/4.0 bug 

if os.name ■■ 'nt': 

scriptname - getScriptname( ) 
if pathinfo.startswith(scriptname): 

pathinfo - pathinfo(len(scriptname):] 
return pathinfo 
def getQualifiedURL(uri*None): 

*®**«A. »**«. «a«URL 

uri #**■£**#« URL ijS 
(uri Ciflftff#) 

H It It 

schema, stdport * (('http', '80')/ ('https', '443'))[isSSL( )) 
host = os.environ.get('HTTP_HOST', '') 
if not host: 

host = os.environ.get('SERVER_NAME', 'localhost') 
port = os.environ.get( 1 SERVER_PORT', '80') 
if port !- stdport: host = host + ":" + port 
result = ”%s://%s" % (schema, host) 
if uri: result = result + uri 
return result 
def getBaseURL( ): 
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""" —d^feftURL """ 

return getQualifiedURL(getScriptname( )) 


&?£ url cgi mx-mimmm#. 

£f£ URL mists*. 

*ftxt»e. &£«&(£«;« m*flLJ&&VL, 

*«ie#t.{£. cgi aa#^wft«i^ 

*WWttHTos^viionM*&, “Eg Python #*(¥«& os WJS-ffi, os«^lft*T 

««»h—hw» python ^*-# 0 

Xnm, os.environ get *«£, Jtt3«igia&£ftttNrt4t. ft* 

««*. PUJiglU^^llfc^tlttWKUfe. *1fft»aa os.environ.get HlfrJSf^TWtt 

ra. web 

MM web Jt£fta&*5fc bug M) 

getQualifiedURL *1tSt£flrStt*t. URI (Universal 

Resources Identifier) »flS*W—-tiWJlW URL W«^) ^CGlW*W 

fflo EAWS5'fit HTTP POST. SERVER NAME VAR SERVERPORT &&<&.&. lit 

#. i5Kfffi*fc3»i§ (http) as, t m&m5z± (https) &«, *i6*:W#;2:*>aa 

isSSL 

*£«MBsasHks*&*tt : 

# t£A*tt«l- 7 - 

print "Location:", getQualifiedURL("/go/here") 

mzmn 

Library Reference #J Python in a Nutshell os Rrf* CGI ftHXM—'t' 

. JS> http://hoohoo.ncsa.uiuc.edu/cgi/overview.html,, 

14.3 fflCGI±f|*ft: 

Noah Spurrier, Georgy Pruss 

4WHK&fii4W» web cgi 


Web 507 




(dos) sRrfMtifcfcjg, 

CGI $!**:£/£: 

#!/usr/local/bin/python 
import cgi 

import cgitb; cgitb.enable( ) 
import os, sys 

try: import msvcrt # £ Windows_t? 

except ImportError: pass # T'Jk> 'tk.^1^3^ 

else: # *. 

for fd in (0, 1): msvcrt.setmode(fd, os.O_BINARY) 

UPLOAD_DIR = "/tinp" 

HTML_TEMPLATE = \ 

!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"> 
<html><headxtitle>Upload Files</title> 

</head><bodyxhl>Upload Files</hl> 

<form action-"%(SCRIPT_NAM£)s" method**"TOST" enctype""multipart/form-data"> 
File name: <input name="file_l" type-"file"xbr> 

File name: cinput name-"file_2" type-"file"xbr> 

File name: <input name="file_3" type-"file"xbr> 

<input name-"submit" type-"submit"> 

</form> </body> </html>""" 
def print_html_form( ): 

—- #**»ajfjstdout, 

(self-post *##**»*) . 

print "content-type: text/html; charset-iso-8859-l\n" 
print HTML.TEMPLATE % {'SCRIPT.NAME•: os.environ[•SCRIPT_NAME']} 
def save_uploaded_file(form_field, upload_dir): 

form.f ield **♦ + **« 

#TA«*#4. fr***«**#tt*. """ 

form - cgi.FieldStorage( ) 
if not form.has^key(form_field): return 
fileitem - form[form^field] 
if not fileitem.file: return 

fout * open(os.path.join(upload^dir, fileitem.filename), 'wb') 

while True: 

chunk = fileitem.file.read(lOOOOO) 
if not chunk: break 
fout.write(chunk) 
fout.close( ) 

save_uploaded_file("file_l", UPLOAD.DIR) 
save_uploaded_file("file_2", UPLOAD.DIR) 
save_uploaded_file("file_3", UPLOAD_DIR) 
print_html_form( ) 

I'SIR. fiafi-'t self-post 
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j ea^T±«*^, 

a* xt dos «mttfEf>FRr!i£»ffi. 

S° "t*Pi!6JE^f'n'0'S^WJR^. ^JlcA-fi: http://zxw.nm.ru/test w_upload.py.htm 


Library Reference fO Python in a Nutshell cgi. cgitb l 'XR msvcrt Um.ftM 


14.4 web 


James Thiele. Rogier Steehouder 

ffcS&SJt't' HTTP URL fiffweb Iff®. 


m&um 

fgffl httpiib, ^5fas5#t, Rm&m&mp 

*io trunM&affiasrtff*: 

n a n 

httpExists.py 
Hfatfc* web 

Kfk: 

»> import httpExists 

»> httpExists.httpExists('http://www.python.org/') 

True 

»> httpExists.httpExists('http://www.python.org/PenguinOnTheTelly') 
Status 404 Not Found : http://www.python.org/PenguinOnTheTelly 
False 

it n ii 

import httpiib, urlparse 
def httpExists(url): 

host, path - urlparse.urlsplit(url)[1:3] 
if ':' in host: 

host, port - host.split(':’, 1 ) 
try: 

port = int(port) 
except ValueError: 


web m m 
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print 'invalid port number %r' % (port,) 
return False 

else: 

port = None 

try: 

connection = httplib.HTTPConnection(host, port=port) 
connection.request("HEAD", path) 
resp = connection.getresponse( ) 
if resp.status == 200: # iE## 

found = True 

elif resp.status == 302: # Xfllfc#11 0 

found = httpExists(urlparse.urljoin(url, 

resp.getheader('location', ''))) 

else: # 

print "Status %d %s : %s" % (resp.status, resp.reason, url) 
found = False 
except Exception, e: 

print e. __class_ , e, url 
found - False 
return found 
def _test( ): 

import doctest, httpExists 
return doctest.testmod(httpExists) 

if_name_— "_main_" : 

_test ( ) 


ittfe 

m«®Vi (&&&&? http #4- head, 

W. WfMSMilt, Wm&TtiltT t 

http 200 awm # 302 wts isj. 

i&], umMM. 

(intranet) web 

“200 idt&$r. min 

Library Reference ftl Python in a Nutshell urlparse ffl httplib 

14.5 

Bob Stockwell 
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fltfSfclil urllib.open URL 

1! ($P HTML 6<J “text” l£ GIF tf] “image"). 

urllib.urlopen iSHMttUtfW*. TWM 

import urllib 

def isContentType(URLorFile, contentType='text'): 

""" Hti URL ( urllib.urlopen 

zstnm <«****) 

•• •« !• 
try: 

if isinstance(URLorFile, str): 

thefile » urllib.urlopen(URLorFile) 

else: 

thefile - URLorFile 

result - thefile.info( ).getmaintype( ) — contentType.lower( ) 
if thefile is not URLorFile: 
thefile.close( ) 
except IOError: 

result - False # 
return result 



*ihwk«* urllib.urlopen ***-'t- 

URL. *J§ifi3iWMINJd't», urllib fTJfSP't" URL, 

jfflSfTffURLW^a^KT, IOError JMWigB-'f' 

False {***!«, URL 

i&wiwwwiJMf. 

try ftl except ig-'nj, VA& except result = False JRflL®^.) 

URL ftXftW info 

mimetools.Message ({§S import mimetools, urllib Eg^l 

-gettype K&tHliUft&lffi 

JF (ftp “text/plain’), getmaintype (SP “text”), jfp getsubtype |£ 

m “plain”). 

5tt#» contentType T lower 


Web *£*1 
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m 


Library Reference ^0 Python in a Nutshell urllib fP mimetools i — / h 

fltlcfHj F*1 i iSL http:/Avww.utoronto.ca/ian/bcx)ks/htinJ4ed/appb/mimelype.html; 

5L http://pp€www.ph.gla.ac.uJc / ~flavelI/www/ 

content-lype.hlml 0 

i4.6 aeft http tsea# 

Chris MofTitt 

http 

*a. HTTP K&afil#££# Ranged, 

Python urllib 

W«*«5io 

import urllib, os 

class myURLOpener(urllib.FancyURLopener): 

. -f*fcW*#err 206 (»***MMt*). Xt*flHi1r***4liR . 

def http_error_206(self, url, fp, errcode, errmsg, headers, data^None): 
pass # ***+**:*:+#? “#*" 
def getrest (dlFile, fromUrl, verbose^O): 
myUrlclass - myURLOpener( ) 
if os.path.exists(dlFile): 

outputFile “ open(dlFile, "ab") 
existSize - os.path.getsize(dlFile) 

# ***##£. T***»£* 

myUrlclass.addhaadar("Rang®","bytas-fts-" % (axistSise)) 

else: 

outputFile = open(dlFile, "wb") 
existSize = 0 

webPage - myUrlclass.open(fromUrl) 
if verbose: 

for k, v in webPage.headers.items( ): 
print k, v 

# a***T«-* 

numBytes = 0 

webSize = int (webPage.headers [' Content-Length 'J) 
if webSize =»*= existSize: 
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if verbose: 

print "File (%s) was already downloaded from URL (%s)" % ( 
dlFile, fromUrl) 

else: 

if verbose: 

print "Downloading %d more bytes" % (webSize-existSize) 
while True: 

data = webPage.read(8192) 
if not data: 
break 

outputFile.write(data) 
numBytes = numBytes + len(data) 
webPage.close( ) 
outputFile.close( ) 
if verbose: 

print "downloaded", numBytes, "bytes from", webPage.url 
return numbytes 


ttife 

HTTP Range web IK 

ftmmj&l' Range*. WkmxmVMZrWm Range jt, * HTTP 

1.1 ^mmrr 

«IKMSft Apache 1.3, web 

urllib.FancyURLopener Rfcifc 

ztb, 206 

bp, 

HTTP 1.1 RFC (2616) &T 

mm® ifff Python w urllib ftVfifcft&ii H^BP. 

Library Reference ft Python in a Nutshell urllib HTTP 1.1 RFC 

(http://www.ietf.org/rfc/rfc2616.txt) „ 

14.7 tfWeb Cookie 

^ri4h Mike Foord, Nikos Kouremenos 

cookie am u^immrn cook, e , ua%e&mm cookie. 


Web ism. 
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iftfcAtfSat cookie £ web &.£) £ web jffBi (§£ web 


Python 2.4#«^^WcookieUb«SljE**jlfc*ffi#M4. XtT Python 2.3 la, % 
=.-% ClientCookie gft&ffi£%£ftin»tt. 

&S cookie ■£#«=& cookie HclnMg^W^JElSii 

fr, #»**?£& cookie (£*§ffif«T, &&®m. R*5TI6A1i-j«). 


import os.path, urllib2 

from urllib2 import urlopen, Request 

COOKIEFILE = 'cookies, iwp' ft "cookiejar" 

# cookielib: 

try: 

import cookielib 

except ImportError: ft it cookielib, ClientCookie 

cookielib * None 


try: 

import ClientCookie 

except ImportError: # %&Jf\ cookie 

cj - None # cookie jar 

else: ft ft/fl ClientCookie, 

urlopen = ClientCookie.urlopen 
cj - ClientCookie.LWPCookieJar( ) 

Request - ClientCookie.Request 

else: # ftffl# cookielib, >ft&jar 

cj = cookielib.LWPCookieJar( ) 

# toJUftti#, ft. A cookie, —'t'opener cookie 

if cj is not None: 

if os.path.isfile(COOKIEFILE): 

cj.load(COOKIEFILE) 
if cookielib: 

opener = urllib2.build_opener(urllib2.HTTPCookieProcessor(cj)) 
urllib2.install_opener(opener) 

else: 

opener = ClientCookie.build opener(ClientCookie.HTTPCookieProcessor 

(cj)) 

ClientCookie.install_opener(opener) 

# tfcfa, —IS T cookie #7 URL 

theurl = 'http://www.diy.co.uk' 

txdata - None # *£, POST GET, ffl txdata=urrlib.urlencode (somedict) 

txheaders - ('User-agent': 'Mozilla/4.0 (compatible; MSIE 5.5; Windows NT)'} 
try: 

req = Request(theurl, txdata, txheaders) # create a request object 
handle = urlopen(req) # and open it 

except IOError, e: 

print 'Failed to open "%s".' % theurl 
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else: 


if hasattr(e, 'code'): 

print 'Error code: %s.' % e.code 

print 'Here are the headers of the page:' 
print handle.info( ) 

# handle, read ( $ handle. geturl ( ) 

* URL ( ?T66^0"theurl"^l^ ) 

if cj is None: 

print "Sorry, no cookie jar, can't show you any cookies today" 

else: 

print 'Here are the cookies received so far:' 
for index, cookie in enumerate(cj): 
print index, ': ', cookie 

cj.save(COOKIEFILE) » save the cookies again 


Wife 

ClientCookie nj’fe http://wwwsearch.sourceforge.net/ClientCookie/T iK. AT 

tMM. AK Python 2.4 jg. Python A-ft. 

cookie 4fc3IMBMMgjat7*r«8i cookielib. ffi*»IWWPJjttA7 urllib2 A. 

WW. Python 2.4 

cookielib) A. XUtsisfiTtiSSiT Python 2.3 fC ClientCookie 

* Python 2.3 A. ClientCookie gftttfltK- 

59*«?¥#l£;i£ cookie, JtfTXfittA. cookie nj 

cookie /ITSkSTnJ 

mm. 

mnm pyihon 

raw Python X, 

(conditional import): 

try: 

import something 

except ImportError: # • something' 

...code to do without, degrading gracefully... 
else: # 'something' "Tffl. Ti#'. 

...code to run only when something is there... 

...code able to run with or w/o ’something'... 

H* ClientCookie w cookielib 

raitfc, iS«WiStfS'£'®Wo 
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t uso* None, 

&*irfrn*p , sinffi^w^^-ascookieub {-z%ifam&&smk, 

@i SW'M^None) %Scj (BP cookie-jar ^'MA None). 

fcs. *n«TOHriS, uriopen 

« Request at, p>-thon miii 

AI8: uriopen fi—TtSIS. Request H—"h^l, cookieiib S—■ 

a^sm-bc#, 

^ cookieiib $ ClientCookie cookie $£#A—T cookie jar ^it (— 1$*$.-% 

twxiia 

»£) MXft. »*SJWSfrB«:ttefi#«7. cookie# bJ 

ffelE-S:JfS—-7 cgi-proxy, approx.py (http://www. voidspacc. 
org.uk/atlantibots/pythonutils.htmWcgiproxy), OiTitS cookie. AT 

Python, cookie £ta#Brt?& tli™ 

ffiil it, WJ 

cookie &S6<J&A. python tRfflft, &&SA 

Python JR*. 

3e*. #S*M**T, 

H£8*4 

Library Reference Python in a Nutshell cookieiib ft urllib2 

ClientCookie, JE http://wwwsearch.sourceforge.net/ClientCookie/. 

14.8 illi^^^ijEWftSiSfT HTTPS #«t 

^.i#: John Nielsen 

httplib, HTTPS 5M0L, fifi httplib K 

mm&xmgMifr&vEMKmzft https. 
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import httplib, base64 / socket 

# 

user = 'proxy_login'; passwd = 'proxy_pass' 
host = ’login.yahoo.com'; port * 443 
phost = 'proxy_host'; pport - 80 

# 

user_pass = base64.encodestring(user+':*+passwd) 

proxy_authorization = 'Proxy-authorization: Basic '+user_pass+'\r\n' 
proxy_connect = ’CONNECT %s:%s HTTP/1.0\r\n' % (host, port) 
user_agent = 'User-Agent: python\r\n' 

proxy_pieces = proxy_connect+proxy_authorization+user_agent+'\r\n' 

proxy_socket = socket.socket(socket.AF_INET, socket.SOCK_STREAM) 

proxy_socket.connect((phost, pport)) 

proxy.socket.sendall(proxy_pieces+'\r\n') 

response = proxy_socket.recv(8192) 

status = response.split( )( 1 ) 

if status!=' 200 ': 

raise IOError, 'Connecting to proxy: status=%s' % status 

# iftf-SSL socket 

ssl - socket.ssl(proxy_socket. None, None) 
sock - httplib.FakeSocket(proxy_socket, ssl) 

# Mteit httplib, SSL socket socket 

h - httplib.HTTPConnection('localhost') 

h.sock = sock 

# HTTPS" httplib 
h.request(’GET', '/') 

r = h.getresponse( ) 
print r.read( ) 


HTTPS HTTP® SSL j£*£±aig, socket. Sift, 

python socket /b-^ssl 

socket httplib KAJSTJBT-fi# 

15, £ HTTPConnection socket SSL 

socket„ MJfctfi, httplib T. 

Library Reference ft Python in a Nutshell socket ft httplib 

14.9 ^ Jython Servlet 

Brian Zhou 
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fjJython —1" servlet. 


Java (1^.5 Jython) , M servlet 

Jython servlet . TBS—1" “hello world” 7K$J servlet: 

import java, javax, sys 

class hello(javax.servlet.http.HttpServlet): 
def doGet(self, request, response): 

response.setContentType("text/html") 
out = response.getOutputStream( ) 
print »out, """<html> 

<headxtitle>Hello World</title></head> 

<body>Hello World from Jython Servlet at %s! 

</body> 

</html> 

,,,,,, % (java.util.Date( ),) 
out.close( ) 
return 


Wife 

JSP (Java Server Page) (## http://jywiki.sourceforge. 
net/index.php?JythonServlet §nJava ft69+0 tfc: (£111 Python, % 
&)£«69MWrM#R‘gi2Bt Java *g&. Tomcat 

servlet gifS'Jg&'ffi*. M Jython +0£6<JIf£R&# jython.jar servlet J* 

WEB-lNF/lib^g^:, WEB-INF/web.xml, ^jjn<servlet>fn<servlet-mapping> 

. BME org.python.util.PyServlet ffiM#-‘T*.py <url-pattem>„ 

Jython MjSMffl) fi, ffcM Jython 

Java-&*q£j, Python ME Java 4>1i 

Java Python (BP Jython) ft69ffifflo servlet & 

Java servlet £K) response (text/html) 

wasm-m. python 

Ho ^Tia-^^tJavaBgW^^WfalWffi^, &W^{£f0java.utilfe&<J Date^S, 
Jython 4>W-^+f$ffifTEp£*o 

JE£i£*4 

Java servlet (ft fa .0. JaL http://java.sun.com/products/servlet/ i JythonServlet fifj fa JaL 
http://jywiki.sourceforge.net/index.php7JythonServleto 
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14.10 Internet Explorer cookie 

Andy McKay 

ft# 

M IE cookie„ 

m&xm 

SlIffiSSTttftt cookie Wtt, cookie 

Internet Explorer, cookie Mtt*. 

import re, os, glob 
import win32api, win32con 
def _getLocation( ): 

. **&»*&&*» IEft/flft cookie 0* """ 

key = r'Software\Microsoft\Windows\CurrentVersion\Explorer\Shell Folders' 
regkey - win32api.RegOpenKey(win32con.HKEY_CURRENT_USER, key, 0, 
win32con.KEY_ALL_ACCESS) 
num - win32api.RegQuerylnfoKey(regkey)[1] 
for x in range(num): 

k = win32api.RegEnumValue(regkey, x) 
if k[0] — 'Cookies': 
return k[l] 

def _getCookieFiles(location, name): 

""" cookie 0itH&^'name' 

'name' it, kb in 'activestate' & 

activestate.com cookie kbiuactivestate.foo.com, 

filemask - os.path.join(location, '*%s*' % name) 
return glob.glob(filemask) 
def ^findCookie(filenames, cookie_re): 

. + cookie 

it® # —cookie, None. """ 
for file in filenames: 

data = open(file, 'r').read( ) 
m = cookie_re.search(data) 
if m: return m.group(l) 
def findlECookie(domain, cookie): 

""" IE cookie + cookie """ 

try: 

1 = _getLocation( ) 
except Exception, err: 
it iJ debug 

print "Error pulling registry key:", err 
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return None 

# #**«*##***# 
f = _getCookieFiles(1, domain) 
if f: 

cookie_re = re.compile('%s\n(.*?)\n' % cookie) 
return _findCookie(f, cookie^re) 

else: 

print "No cookies for domain (%s) found" % domain 
return None 

if_name_■“'_main_' : 

print findlECookie(domain*'kuro5hin', cookie*'k5-new_session') 


Netscape cookie , M IE JPJft—'hi cookie, {SM5f t&lRltt 

*7ttH Windows ttflHft, Win32-^ 

ffiT 1 Windows M Python it®» J Python Windows SfrfiSfftllSTftJ? 

.winreg^ifc, *UttftWfc IE5 » IE6 ±*|»a7»«. 

^getLocationSftWfplTaW*. tt»tfi6l§17 IE cookie X 

ft-MB*. ^getCookicFiles glob ig0i£g 

_fmdCookie 

fTJF^tffJRWS+WXfl 5 . 

IEJW3aSrtWEK. 

^#None, 

findlECookie W 

findCookie 

cookie o 

^ Python r*. calldll )£ ctypes WininetDLL 

4‘W IntemetGetCookie API i>8$fc, MSDN (Microsoft Developer 

Network ) 0 

S££*4 

Cookie FAQ (http://www.cookiecentraI.com/faq/) cookie ftfj 

i PyWin32 (http://starship.python.net/crew/mhammond/win32/Downloads.html) 
l£ ActivePython (http://www.activestate.com/ActivePython/) £Hj win32api win32con 
X13» Microsoft Windows API (http://msdn.microsoft.com) i Mark Hammond #1 
Andy Robinson Python Programming on Win32 (O’Reilly), Sam Rushing Wijff 

^ ^ ^ calldll ftfj /t**8 ( http://www.nightmare.com/ ~~ rushing/dynwin/ ) * ctypes , JjjL 
http://sourceforge.net/projects/ctypeso 
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14.11 £j#OPML£# 

MosheZadka. Premshree Pillai. Anna Martelli Ravenscroft 

OPML (Outline Processor Markup Language) Hr RSS feed 

FOAF 

(Friend-Of-A-Friend) jitM, S'f'StjsJSM OPML 

M'Axm 

urllib2 FOAF j&Jg xml.dom, 

a»—^#SCiEfllSW OPML X#. tfcto. LiveJoumal 

FOAF Mffi. OPML Xft: 

#!/usr/bin/python 
import sys 
import urllib2 
import HTMLParser 

from xml.dom import minidom. Node 
def getElements(node, uri, name): 

"• uri *o name, *!&£ yield iBtf **&*#*) 7C* 

if (node.nodeType—Node.ELEMENT_NODE and 
node.namespaceURI—uri and 
node.localName^-name): 
yield node 

for node in node.childNodes: 

for node in getElements(node, uri, name): 
yield node 

class LinkGetter(HTMLParser.HTMLParser): 

"• HTML ###«**. ftJMCttttftttJltt •" 
def __init__(self): 

HTMLParser.HTMLParser. init (self) 

self.links - ( ] 

def handle_starttag(self, tag, attrs): 
if tag -= ’link': 

self.links.append(attrs) 
def getRSS(page): 

* " &£ “page" URL, RSS HREF • " 

contents = urllib 2 .urlopen(page) 
lg = LinkGetter( ) 
try: 

lg.feed(contents.read(1000)) 
except HTMLParser.HTMLParserError: 
pass 
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links = map(diet, lg.links) 
for link in links: 

if (link.get('rel')=='alternate’ and 

link.get(’type')==•application/rss+xml'): 
return link.get('href') 
def getNicks(doc): 

' " hXML X&fi DOM, “doc". A$^JR|lAyield 

teStfe nickname, blog URL, RSS URL 
for element in getElements(doc, 'http://xmlns.eom/foaf/0.l/', 'knows'): 
person, - getElements(element, 'http://xmlns.eom/foaf/0.l/', 'Person') 
nick, = getElements(person, 'http://xmlns.eom/foaf/0.l/', 'nick') 
text, = nick.childNodes 
nickText = text.toxml( ) 

blog, = getElements(person, 'http://xmlns.can/foaf/0.1/’, 'weblog') 
blogLocation = blog.getAttributeNS( 

'http://www.w3.Org/1999/02/22-rdf-syntax-ns#', 'resource') 
rss = getRSS(blogLocation) 
if rss: 

yield nickText, blogLocation, rss 
def nickToOPMLFragment((nick, blogLocation, rss)): 

'" tefL—A'ft&S.jbfoy (nickname, blog URL, RSS URL), 

AOPML '" 

<outline text-"%(nick)s" 

htmlUrl-"%(blogLocation)s" 

type="rss" 

xmlUrl-"%(rss)s"/> 

''' % diet(nick=nick, blogLocation-blogLocation, rss’rss) 
def nicksToOPML(fout, nicks): 

“nicks" *JOPML*-$ 

“fout" '" 

fout.write(’’’<?xml version*"1.0" encoding-"utf-8"?> 

<opml version-"l.0"> 

<headxtitle>Subscriptions</titlex/head> 

<bodyxoutline title*"Subscriptions"> 

for nick in nicks: 
print nick 

fout.write(nickToOPMLFragment(nick)) 
fout .write ("c/out 1 inex/bodyx/opml>\n") 
def docToOPML(fout, doc): 

#$i£XML DOM “doc" OPML ^7 A “fout" '" 
nicksToOPML(fout, getNicks(doc)) 
def convertFOAFToOPML(foaf, opml): 

given URL 'foaf' to a FOAF page, writes its OPML equivalent to 
a file named by string 'opml' '•' 

•" 5^-fifrS0RL “foaf” 6^-1' FOAF ft, OPML 

lA-'Ng* “opml” 
f = urllib2.urlopen(foaf) 
doc - minidom.parse(f) 
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docToOPML(file(opml, 'w'), doc) 
def getLJUser(user): 

* * 1 writes an OPLM file 'user'.opml for livejournal's FOAF page ''' 
'" livejournal FOAF user' .opml $} OPML Xft ''' 

convertFQAFToOPML('http://www.livejournal.com/users/%s/data/foaf' % user, 

usert".opml") 
if_name___ - = ' _main_ 

getLJUser('moshez') 


Wife 

RSS feed OPML M RSS SfeffJ 

RSSKJ^SfnF. ^fflOPMLXft, 

ft web 3?. 

XML DOM £ta£ffl getElements g®. 

*1*«t*» getElements JtfT 

»ffJ«getNicks B«WJJt)Wtfft&4>I{£0rftJfc. 
getElements “foaf:knows" “foafinick" TtJR, 

LiveJoumal ftJg'EttJB—yield (D ROAF 

*«+«0f*r45*. 

tt*. ft getNicks 4 fc s 

name, - some iterable 
*&ftT name 

(unpacking assignment). ^tlKfftft Python 
(iam 19.4 ®-« 

tMn» 

aname, another - iterable yielding 2 items 

*WJ getNicks ®e***T*fW*R yield -JR (551], 

Python Mft) ValueError##). Hitt, 

_templist - some iterable 
if len(_templist) != Is 

raise ValueError, 'too many values to unpack' 
name » _templist[0) 
del _templist 

mm, name, = ...«ffl«M?Slltfi, MR*, JfrBWBft&fl'JfHfc 

(g» nickToOPML PAR'S #)&]¥■&8 nickToOPMLFragment 7 OPML, ffi 
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docToOPML JWJffi getNicks fO nicksToOPML FOAF 3\ OPML 

saveUser S±bS», FOAF, 

{S# OPML). 

#^>-6 ■''M^/£W8S4 getLJUser (user) LiveJouma] (http//www.livejoumal.com) 

*1; convertFOAFToOPML gf4, 

.6. tfciP, 

web&,6, eg IS getRSS (fg® i"eWS!l# LinkGetter ) fjg« 

mn igUQ RSS feed (ltn*^SWfi§) 

M£ig*4 

OPML, JS, http://feeds.scripting.com/whatIsOpml, RSS iKlStSfHlIs.E, 

JS. http://blogspace.com/rss/readers, M FOAF if/Cali'S, J*L http://xmlns.eom/foaf70.l/. 


14.12 fg£* RSS Feed 

Valentino Volonghi* Peter Cogolo 

RSS feed, 

fE Python 4 1 » RSS feed Mark Pilgri #J Universal Feed Parser, 

JaL http://www.feedparser.orgo 

, iv^ed fga^^pqf«c out. py 

RSS feed «^^^lJ^rss_feed, feed 
iS/Ki • > t* URL H—(nfVUtE http://xoomer.virgilio.it/dialtone/out.py TSK 

#!/usr/bin/python 

from twisted.internet import reactor, protocol, defer 

from twisted.web import client 

import feedparser, time, sys, cStringlO 

from out import rss_feed as rss_feeds 

DEFERRED_GROUPS = 60 # 

INTER_QUERY__TIME = 300 # feed (s#) 

TIMEOUT =30 # web fl-f-fc 

# £&£####: { 'URL*: (TIMESTAMP, value) } 
cache = { } 
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class FeederProtocol(object): 
def __init__ (self) : 
self.parsed = 0 
self.error_list = [ J 
def lsCached(self, sice): 

•" ftf]ttttAfeedft#7* (A?A.£«t) ? 

# A 1970 4-1 R l 0 ff&) 

elapsed_time = time.time( ) - cache.get(site, (0, 0) 
return elapsed_time < INTER_QUERY_TIME 
def gotError(self, traceback, extra_args): 

££748*. iT"• 

print traceback, extra_args 
self.error_list.append(extra_args) 
def getPageFromMemory(self, data, addr): 

ft+ftft, JA9#'Pmfeed ••• 
return defer.succeed(cache(addrJ(1J) 
def parseFeed(self, feed): 

' ' 1 feedparser. parse 
try: feed+'• 

except TypeError: feed - str(feed) 
return feedparser.parse(cStringlO.StringlO(feed)) 
def memoize(self, feed, addr): 

' " feedparser.parse • ' ' 

cache[addr] * time.time( ), feed 
return feed 

def workOnPage(self, parsed_feed, addr): 

' ' channel feed ' • • 

chan - parsed.feed.get('channel', None) 
if chan: 

print chan.get('title*, '(no channel title?)') 
return parsed_feed 
def stopworking(self, data=None): 

"• #«-gfeed*J&X«. 

RSS ****#*«# 

I I f 

print "Closing connection number %d..." % self.parsed 
print "=-"*20 
self.parsed +- 1 

print 'Parsed', self.parsed, 'of', self.END_VALUE 
if self.parsed >*» self.END_VALUE: 
print "Closing all..." 
if self.error_list: 

print 'Observed', len(self.error_list), 
for i in self.error_list: 
print i 

reactor.stop( ) 

def getPage(self, data, args): 

return client.getPage(args, timeout=TIMEOUT) 


) ( 0 ) 


' errors' 
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def printStatus(self, data=None): 

print "Starting feed group..." 
def start(self, data=None, standalone=True): 
d = defer.succeed(self.printStatus( )) 
for feed in data: 

if self.isCached(feed): 

d.addCallback(self.getPageFromMemory, feed) 
d.addErrback(self.gotError, (feed, 'getting from memory')) 

else: 

# ***#. AwebMM 
d.addCallback(self.getPage, feed) 
d.addErrback(self.gotError, (feed, 'getting')) 

d.addCallback(self.parseFeed) 

d.addErrback(self.gotError, (feed, 'parsing')) 

d.addCallback(self.memoize, feed) 
d.addErrback(self.gotError, (feed, 'memoizing')) 

# «*!*&**•« 

d.addCallback(self.workOnPage, feed) 

d.addErrback(self.gotError, (feed, 'working on page')) 

# feed #Xf£ —# 

if standalone: 

d.addCallback(self.stopworking) 

d.addErrback(self.gotError, (feed, 'while stopping’)) 
if not standalone: 
return d 

class FeederFactory(protocol.ClientFactory): 
protocol - FeederProtocol( ) 

def _init_(self, standalone-False): 

self.feeds = self.getFeeds( ) 
self.standalone = standalone 
self.protocol.factory « self 

self .protocol. END_ VALUE - len (self. feeds) # this is just for testing 
if standalone: 

self.start(self.feeds) 
def start(self, addresses): 

# feed*fi 

if len(addresses) > DEFERRED_GROUPS: 

url_groups =- ( [ J for x in xrange (DEFERRED_GROUPS) ] 
for i, addr in enumerate(addresses): 

url_groupsIi%DEFERRED_GROUPS].append(addr[0]) 

else: 

url_groups = [[addr(0)] for addr in addresses] 
for group in url_groups: 

if not self.standalone: 

return self.protocol.start(group, self.standalone) 

else: 
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self.protocol.start(group, self.standalone) 
def getFeeds(self, where=None): 

# feed, 

if where is None: 

return rss_feeds 
return None 

if „_name__main_: 

f = FeederFactory(standalone=True) 
reactor.run( ) 

Wife 

RSS*-#«MM!FXML»a, «fH. 1 m, l-XSK^web 

Mark Pilgrim W Universal Feed Parser (http://www.feedparser.org) feed A 

RSS teX&itlH&T- python ^ftW9E-Wl*J 
o *Ur2r*flME feedparser £±, RSS »•£*&. 

feed, 

Twisted. - 

'f'frff^Wffl Nevow (http://www.nevow.com) €'J}1W web 
feW—SPfr, "IUWfefftWflliS http://vvolonghi.blogspot.com/Tifeo 

. Jfl^T#feed»?MT«#*. 

. *^feedft*W8WBtfc, 

. feed WSKWHU. 

wm&ximvmGM. 

a*. 

S£3S*4 

Universal Feed Parser, JE http://www.feedparser.orgi TTW RSS 5Slj D I 

^ffeWW^fTIfe. http://wolonghi.blogspot.eom/t Twisted, JE http://twistedmatrix.com/. 

i4.i3 aai«*#*aA web iffi 

Valentino Volonghi 

Python »iS0CA*Tgl#W web K®*, HTML w 


Web *gfl 
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ft Python ft, fiSW&SS Nevow 0 Nevow web ft® 

fcW Twisted ®Sft Twisted web 

*. tfcSn. Tffi&tt-fttflft, Nevow fq Twisted, ttJMttt#-'re*M8l*£ 
left web H® ft: 

from twisted.application import service, internet 

from nevow import rend, loaders, appserver 

dct = [{'name•:'Mark', 'surname•:'White', 'age':'45'}/ 

{'name'Valentino', 'surname':'Volonghi', 'age':'21'}, 

{'name':'Peter', 'surname':'Parker', 'age':'Unknown'}, 

1 

class Pg(rend.Page): 

docFactory ■ loaders.htmlstr(""" 

<htmlxhead><title>Names, Surnames and Ages</titleX/head> 

<body> 

<ul nevow:data="dct'' nevow:render-"sequence"> 

<li nevow:pattern="item" nevow:render«"mapping"> 
<spanxnevow: slot name="name"/>&nbsp; </span> 
<spanxnevow: slot name="surname"/>&nbsp;</span> 
<span><nevow: slot name="age"/x/span> 

</li> 

</ul> 

</body> 

</html> 

>• H H j 

def __init__(self, dct): 
self.data_dct - dct 

rend.Page._init_ (self) 

site - appserver.NevowSite( Pg(dct) ) 
application - service.Application("example") 

internet.TCPServer(8080, site).setServiceParent(application) 

nsa.tac. $J§ft shell A twistd -noy nsa.tac, — 

/httweb«jMiOT»iiff. html. «r 

+ ftisfr twistd , ttfil 

http://localhost:8080„ ft twistd 
web tJRMSftt 0 M. 

Wife 

^ ft ^ T Twisted ( http://www.twistedmatrix.com ) Sfi ft ft 3* ft Nevow 
(http://nevow.com/) f-ft web Twisted , ftffl ft 

Pydton W&Wfr (^**&a&web3fift2&). Nevow fi-ft web 

waa, Twistedfi&^riwaftaittfta. twn. sum-* 
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RTfefrfcfrH web Nevow CGI M*. &&&&%&#*•. 

CGI ffi Twisted Mtfj.) 

■{£ Python 4* > ® ^ hj a (ft's, Jff: -JjSIlS (&, IjAlt http://www.webwareforpython. 

org/PapersTemplates/#ilJ—S, 2^—J£A, Jjlhtqjy/htinltmpl.sourcefoiBe.net/, 
http://freespace.virgin.net/hamish-sanderson/htinltemplate.html. http://aspn.activestate.com/ASPN/ 
Cookbook/Python/Recipe/52305, http://www.alcyone.com/pyos/empy/, http://www.entrian.com/ 
PyMeld/, aS^ 

#**• *3, «a«aw««tt*<t», Nevow 

Nevow Siia^ba HTML DOM 14.14 Nevow ft stan 

^DOMW. HTML (BPAM* 

^ja-^DOMW. %jTf$Hk, mimtmtiiMtic&ttm* 

W—tloaders.htmlstr #B*A DOM, #F« 

«^»£-^*3!il«J.html Xftt. aawjfl loaders.htmlfile «A DOM. 

HTML^#$, to&V&L, HTML 

t<]^5:A§7" “nevow:" L‘t5ll “nevow:slot", "nevow:data” VJJ& “nevow: render” „ 

aaiwittiMH** html mm . £»±. as 

Nevow sAj-es a# html &«sfci»m« 

NevowPython ft*, “nevow:” 

Nevow $&iij£K| HTML "TUI# g WE. tftNil 

^^Ba^WwebSR^SW^Mffi. £jg&ttKS‘f> “view source”, 2»9MB. if 
giftHTML Xf*. a®*®: JVA&ii 

m&, Nevow a 

JWeaiE«»H™LfM»»A. (MMK) &«5*iE5®M HTML. 

“nevow:data” AflttaglMJKBM PglS^glW 

data_dct Htt. ® “nevow:render” AT4^38clKMa^ HTML #J Al£. , 

mi&m 7 Nevow sequence, , 

&mm, ^flMuwsfr. mapping, n* 

nevow:slot name JStt. HHRWflHS;!, S>n°JPX£ rend.Page &}=f- 

BWSSmfe. 

JEfcXPgmZJs, 

TCP Jjg&, JftP# 8080-■»Wafi»ft-^#JB.W Twisted fl| 

nsa-tac Python j»#3§4>, #ff] 

Twisted twistd tfr^-fc-gfT'K: twistd &&SMWW 

wagftMHi, *»att¥a«fta» , ew«#. as* 
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itwistd^isfrW, Python, 


£«#iii*£-noy, twistd #T>is ff&m&Xft 

Twisted wshs+^t 

twistdWfP^-, aTJWfr'h^SaSqCWfflS. 

Twisted, J®, http://www.twistedmatrix.comi Nevow, J®, http://nevow.com/ 0 

14.14 £ Nevow 4>MSilffiEjPf#. 

Valentino Volonghi. MattGoodall 

web , {£fl§ Twisted M&tS&ffi Nevow TfkQtWn web IS. 

£ web Mffl'f'SJEtt*W Python *tfc. 

ft?*#* 

SPffiiiiBESS Twisted #1 Nevow TWJt-'hScJMlM web JR 

from twisted.application import internet, service 

from nevow import appserver, compy, inevow, loaders, rend 

from nevow import tags as T 

class Person(object): 

def _init_(self, firstName, lastName, nickname): 

self.firstName - firstName 
self.lastName - lastName 
self.nickname - nickname 
class Bookmark(object): 

def __init__(self, name, url): 
self.name * name 
self.url = url 

# web 

class PersonView(compy.Adapter): 

.. >tJfe Person """ 

_implements_ = inevow.IRenderer 

attrs - 'firstName', 'lastName', 'nickname* 
def rend(self, data): 

return T.div(_class="View person") [ 

T.p('Person'], 
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T.dl[ [(T.dt[attr], T.dd[getattr(self.original, attr)]) 
for attr in self.attrs] 

] 

I 

class BookmarkView(compy.Adapter): 

""" 7i& Bookmark """ 

_implements_ = inevow.IRenderer 

attrs = 'name', 'url' 
def rend(self, data): 

return T.div(_class="View bookmark") [ 

T.p['Bookmark'], 

T.dl[ [(T.dt(attr], T.ddlgetattr(self.original, attr)]) 
for attr in self.attrs] 

1 

] 

compy.rsgiatarAdaptsr(PeraonViaw, Person, inevow.IRenderer) 
compy.regiaterAdapter(BookmarkView, Bookmark, inevow.IRenderer) 

objs ■= [ 

Person('Valentino', 'Volonghi', 'dialtone'). 

Person('Matt', 'Goodall', 'mg'). 

Bookmark('Nevow', 'http://www.nevow.com'), 

Person('Alex', 'Martelli', 'aleax'). 

Bookmark('Alex', 'http://www.aleax.it/'), 

Bookmark('Twisted', 'http://twistedmatrix.com/'), 

Bookmark('Python', 'http://www.python.org'), 

J 

# *«*«/*** 
class Page(rend.Page): 

def render_item(self, ctx, data): 

return inevow.IRenderer(data) 
docFactory - loaders.stan( 

T.html( 

T.body[ 

T.ul(data=objs, render^rend.sequence)[ 

T.li(pattern*'item')(render_item], 




], 


] 


) 


# Webserver: 

application = service.Application('irenderer') 

httpd = internet.TCPServer(8000, appserver.NevowSite(Page 

httpd.setServiceParent(application) 


)) 




*1*> W g Nevow ffiUEftSSEa web Mil 


Web 
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Person fC Bookmark, 

fe-a—SflTA, ^s.#«i£.nJfiS»«l¥. XI*. SS3fcgKft!iweb&.£. 

web mb 

4 sm, Bpsa^aw3sae?n*^iss^w^j«iffi 

SSL 

—fTBT Person, £}—TfflT Bookmark. 
•TiitBdtli^t^Ji'JS Person View 2j£#l BookmarkView compy.Adapter 

#S^7rend 

Compy.Adapter S&i+ft: 

®P6<)^«, self.original . «^T3S*f&& 

^SiSUMfKL .implements P 3f£3tSi inevow.IRendercr. 

inevow. IRenderer StSift rend P „ Nevow IRenderer ?f }S]S3K 

TftnM rend HTML. £SWfc& p ttW*1N»i:£$A!t!fe* 

T‘4 1 W^ ^ ^ia SJsy't Nevow f$ compy gUfefti registerAdapter e§ft£KH8iffl : 

compy.registerAdapter(PersonView, Person, inevow.IRenderer) 
compy.registerAdapter(BookmarkView, Bookmark, inevow.IRenderer) 

Nevow, Person View SWi.#: Person 3K$liiBd5 l J IRenderer }gP#J#5, 
BookmarkView M Bookmark fftilBd^c. ^HA Person p 

iJSiffl IRenderer f£ PUT »P&i60-^JSR*. '£S Person View , IS. p 

W self.original (#—Si*t Bookmark Mlfcf^fEO. 

raw, *i»ss&ffP#M 

«*w*ea»*ftjiiji*«T«idac. Nevow 

Nevow Rfi«ST®JfeW«P IRenderer 
registerAdapter Bft. * 

«4sgE8«fl*7ii'£KaKtt&JB£. 

□ . -SI* M&Jg&fft Adapter*#!, 

ra> tagsm#J (tags mraraikT html ttibftas&jAxs. *a, 

juawwmi*. ft^eua^aEa^^araa^HTMLisawfEw^, 

Austagsnmc^sMS). 

*jg, ^irafflT-^wwpage^, a 

S{£ff! T tags 3fc'£fiK$KiS. Page {£#J T Nevow fSHJt-fHj rend.sequence ©§ftS (S^ftk) 
flSSFffW. itSfe#*®-#, fig IRenderer ftp. *J*T^WW 

itBi!« (ftsttfc) Mftfca. *1TftiWUg»Hfr*fc7«!Ht Twisted 
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Twisted W&& 

web &.£, 8000. 

(t&S£X&) W®*, Nevow 0.3 

examples/irenderer.tac, Tlfci&it^: http://www.nevow.com 0 

Nevow, JJL http://www.nevow.comi Twisted, JiiL http://twistedmatrix.com/ 0 
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TopSage .com 


Jeremy Hylton, Google, Inc 

python so®#.#*. 


isea^Wffl (Remote Procedure Call, RPC) AWW&5Hfj;££SES<j2 

Isi^il^Wffliyjiii^na^gs.'liJte, #£*&ft-'HMSOa*lVi]ffl. StoiRI 

RPC m^ftW&JS;iS{aA<j0rW3Bl*. 

feiH* Taeit*^±M®«t5:eD£^f?fKlH]|2. 


A#S0A??{£ffl 7 Z# A fa] 60 RPC SU--Common Object Request Broker Architecture 

(CORBA), Twisted S<) Perspective Broker (PB), ^»tSSJ&»ft£W XML-RPC 0 

&$?#50lM, ftA«W£W3H#£*«f?. CORBA "* 

m n mm, tmimim*®, 

xml-rpc sijg-ftM&saso, £#wfi«wA»isfflxMLfr&, 

2-iia HTTP te«5„ *TEfS)^fOSS«(fc. XML-RPC S0?0fiA*n CORBA ^ S 
a CORBA ft XML-RPC fflTS@EJgSO»?t, *Kfi, 

xml-rpc »***#& 

Python + XML-RPC ttj^tt4M>5S»8#5«*li*Mftiffi. 

PBtilfg fittXML-RPC^a, PB**->Ntt:fc« 

«*. ffiH* Twisted milk*:? PB S0Sag>«2«RT Twisted H 

im , A^&RPS^ Python aw. Perspective Broker £- -ft SO RPC j&£. 
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a tt, ftPB*. , &mmmxm^]mmms , *-;es:£bp 

M&. “S'*” ^a-^JLiiaS^tafJ (Atttfhi: Twisted w deferred 
*t£) 0*. Twisted 

^aA<n^it6*®-swis]3fcs^ 0 ® i5.7 15 ® 

7KW Simon Foster (Hjftjg, M.—'T'Q&b ?£Kj#>J Perspective Broker W;&.4. 

XML-RPC ft Python tfcftl xmlrpclib XML-RPC 

g^S®, M SimpleXMLRPCServer XML-RPC IM. Twisted. CORBA 

ftftftfe RPC (ttSnfr^WSOAP-Simple Object Access Protocol-#*£), «®ft?F 

ft *$(4-, #*£1*7 SOAP 
http://pywebsvcs.sourceforge.net/. 

Python -socket, select, asyncore VX 

2k asynchat. socket SiX struct, pickle, xdrlib. 

® 13 »7 $5iij-a^T at 

Telnet Slit, LAN, 

H$i#iT, fill SSH (Secure Shell). Peter Cogolo ft! Anna Martelli Ravcnscroft ft® 15.10 15 
mmT ft Bauer MJrmmj&WM. EP«jf!SSH paramiko) M*fi Telnet. 

*#ftA15, ^ttT-XML-RPC. Rael Domfest fn Jeremy Hylton 

O’Reilly £KJ Meerkat BK£«»ig&<J XML-RPC g/^48!«)?. ® 15.1 
VRGBfr (&t£T import®^): x£W&mmWiFM-WM i }\tiVi&, 

Brian Quinlan #1 Jeff Bauer XML-RPC BE#?Sftfj;frs';„ Quinlan 

ft 15.2W»^7$n{5J*<Jffl Python SimpleXMLRPCServer^^itafJ^Wi# 

3jc. Bauer 15.3 15. Medusa, 3tft(7 Twisted, 

firfW, Bg^fW^t-h**]#:® Python fWffi^AKS'L 

Christop Dietze T Brian Quinlan 111 Jeff Bauer (tfjiSili/;) ft® 15.4 15/f-*BT ,1g#i5: 

Rune Hansen, ft® 15.5 15, 

SWJ XML-RPC 

Peter Arwanitis, ft® 15.615, Twisted $S6 XML-RPC Bg#S§, 

(teamWBg^^tSWT-T- GUI, wxPython GUI H&. 

StTSX XML CORBA, RPC tflfW 

JSftgEftlliMX, IIOP (Internet Inter-Orb Protocol). CORBA [Bj XML-RPC (gMft* 
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aS+SWftaiM SOAP-Python MR gfeti-l SOAP tfi&ftng) ffltfcji 

CORBA Mft 1991 *P3IAW. M Python @BlESt3t^6<)W(ilPJ5ia 
j£7. 2000 7 2 T! ■ JL7 ORB (Object Request Broker) 3f$n~£.£f Python 3 Duncan Grisby, 
at&t ftSS 15.8 ilrffi&T CORBA 

*{£M7omniORB, -#JF*»ORB, ei&fl&gaift Python 

CORBA l XM&thZ. m Grisby [Bj xml-rpc 

watt. ft corba *, es-entas*#!*. #7# 

XML-RPC gPiSMfljSg#, R#*->MJRL. *7#CORBA*/ ! 'tt««aE* t % 

^ URL--^mWcorbalocURL, P. Rflt 

5»iS*gPM*ffl1fto«, CORBA —«*&. CORBA 

ft&t»mmm&&TM£(im& —*p. mm&M. mutt#, 

CORBA &£####' Python . 

S5iE#IffcB*, -MttA. £ ±tt, 

aMStt«M^*»flSaBUr»l*.Rob Riggs 15.11 1‘f*i**7- y M£ffl HTTPS (Python 
httplib Simon Foster ft* 

T Perspective Broker WSP-^ (3fcfnMffittlSlJ&), ««7-tt^*£a-'M$j£W 

15.1 mm-ft XML-RPC jj-iSilffl 

Rael Domfest. Jeremy Hylton 

fomm$mt-ft xml-rpc mftMxmmm . 

Mtexm 

xmlrpclibXML-RPC */*$#«*. #^7, XML-RPC 

*«« O’Reilly W Meerkat K#«. Python «J 5 7fgfr& S : 

from xmlrpclib import Server 

server = Server("http://www.oreillynet.com/meerkat/xml-rpc/server.php") 
print server.meerkat.getItems( 

{‘search’: ‘[Ppjython’, 'num_items': 5, 'descriptions’: 0) 

) 
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XML-RPC S4MfrSMfcaMffifJ¥tfngSxmlrpclib Python 
ft. Python XML-RPC 

xmlrpclib, tomftmmmmit-'i'Zm&MKm, Nfifc ServerProxy £ (&« 
Server), URL #A. «tJg. 

g XML-RPC SS-tW?*. #fiKl Meerkat J«fc7—1" geUtems 

*a, fta&#iWffl*i£»*#, 

*1?{£ffl7 O’Reilly fK] Meerkat Mft, 

Wrt«t. *#*«, *HTft»mH7M«rkat^5'HR#W*I “Python" $ “python” 

ffi*W‘C.'a**, Al.Meerkat 

$fls. -XtWBtW. JW*S 

*«*. 

xmlrpclib Spiff W, filkaw python fli. T 


from xmlrpclib import Server 

server - Server("http://www.oreillynet.com/meerkat/xml-rpc/server.php") 
class MeerkatQuery(object): 

def __init__(self, search, num_items-5, descriptions-^): 
self.search = search 
self.num_items - num_items 
self.descriptions - descriptions 
q - MeerkatQuery("[Pp]ython") 
print server.meerkat.getltems(q) 

xmlrpclib &&& Python , ft B.& Python Library Reference 

Meerkat, 5L http://wvAv.oreillynet.com/meerkat/„ 

15.2 XML-RPC if * 

Brian Quinlan 
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XML-RPC flR&. 

SimpleXMLRPCServer «4fe, ft# Python ^ XML-RPC fJK 

XML-RPC Hg&fKjflJ?: 

# /MF-fW sxr_server .py 
import SimpleXMLRPCServer 
class StringFunctions(object): 

def_init_(self) : 

# ft Python %>$.£-$] string 

# func.name M python_string. func.name” *T#J 
import string 

self.python.string = string 
def _privateFunction(self): 

# XML-RPC BA'S ft 

return "you'll never get this result on the client" 
def chop_in_half(self, astr): 

return astr[:len(astr)/2) 
def repeat(self, astr, times): 
return astr * times 
if _._name _main__' : 

server - SimpleXMLRPCServer.SimpleXMLRPCServer(("localhost", 8000)) 
server.register.instance(StringFunctions( )) 
server.register„function(lambda astr: + astr, '.string') 

server.serve.forever( ) 

# sxr.client .py 
import xmlrpclib 

server = xmlrpclib.Server('http://localhost:8000') 
print server.chop_in_half('I am a confident guy') 

# 4ft &: I an a con 

print server.repeat('Repetition is the key to learning!\n', 5) 

# #fiii 5 ft. all Repetition is the key to learning! 

print server..string('<= underscore') 

# _<= underscore 

print server.python.string.join((’I', 'like it!’], " don't ") 

# fcife I don't like it! 

print server ..privateFunction ( ) # JfDS’ 

# 0$ xmlrpclib. Fault 

Wife 

Python fcmWMVi SimpleXMLRPCServer GjaiBf J& XML-RPC IE# 
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wag* #*H£M 

xml-rpc *1*«jK7W#a»Jl». ^7€'J^@S 

ft. ffeffl^effil'ffcT SimpleXMLRPCServer 3j'e««7±0l«*OiS! P . f&ls, 

register_instance iflftX1tL%Wft%imft 

\fcttZft, IMHMietflWB register function *4£aaftftftK*« bJ/B 

(ft. (s*) a*. 

serve Jorever , a^Stnift XML-RPC 7. Sift, SI'haSjftSS 

®5ffflK£lft shell 

tbip»A 

Ctrl-C„ 

(_) Python7AflFM£1R# (SnfilF^#, 

w, sm& fkmm. (*n 

pythonstring.join) ij£jftnTl2UE9tflliitlft. 

mm 

SimpleXMLRPCServer Python #®J¥W—7®#, ft JBft Python £*££13lft 

Library Reference 

15.3 £ Medusa XML-RPC 

Jeff Bauer 

4M«»a:4-'Mas». nr#«ttaM«-^55tta*tiE. xml-rpc «h$i. 

M**m 

medusa 0K&. Medusa (ft 

^ XML-RPC Tffi JSffl Medusa £3®—^ XML-RPC 0R&lft 

ft». 

# xmlrpc_server.py 

from socket import gethostname 

from medusa.xmlrpc_handler import xmlrpc_handler 
from medusa.http_server import http_server 
from medusa import asyncore 
class xmlrpc_server(xmlrpc_handler): 

def __init__(self, host=None, port=8182): 
if host is None: 
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host - gethostname( ) 
hs * http_server(host, port) 
hs.install_handler(self) 
asyncore.loop( ) 

# xml-rpc 
def add(self, opl, op2): 
return opl + op2 

def call(self, method, params): 

print "calling method: %s, params: %s" % (method, params) 
if method -- 'add': 

return self.add(‘params) 
return "method not found: %s" % method 
if __name__ *- '__main__': 

server - xmlrpc_server( ) 

# xmlrpc_client.py 

from socket import gethostname 

from xmlrpclib import Transport, dumps 

class xmlrpc_connection(object): 

def_init_(self, host=None, port=8182): 

if host is None: 

host - gethostname( ) 
self.host - "%s:%s" % (host, port) 
self.transport - Transport( ) 
def remote(self, method, params=( )): 

return self.transport.request(self.host, '/RPC2', 

dumps(params, method)) 

if __name__ == _main_: 

connection - xmlrpc.connection( ) 

answer, - connection.remote("add", (40, 2)) 

print "The answer is:", answer 


Wife 

xml-rpc ftm&TfVlUsft 

XML-RPC socket MSBTf, 

xml-rpc 

http://www.xml-rpc.com T2£?(jfiB±;fe«*n*:S« 

W&& http://www.nightmare.com "Fi£ Medusa 1$ (Python 
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asyncore ft asynchat Medusa, 

Medusa SP#). 36-ffc xmlrpcjiandler #g, 

^ http_server $0)J6<J install_handler ^T}£, &#*£iiii Medusa XML-RPC 

HTTP « XML-RPC , http_server 

xmlrpcjiandler, BJtyUiftttMAfca:# 
#35*^ call lift. Medusa *IJiS£{£/8 fft XML-RPC 

caii mj&ifT 

add ft XML-RPC 3ra, 'e«5EW'h»^#»?fiSllIW'h»»ft^**- 

SWSI. 

*1W9 XML-RPC 15.1 xmlrpclib, S&ttl'B] 

Transport £. ft31ifc±, *&, *1*#* 

ifcbniafl'&fcj, ««!*ieiww xml-rpc 

mzm 

xmlrpclib Python Python Library Reference 

Medusa, iC, http://www.nightmare.com. 

15.4 jtVf XML-RPC 

Christoph Dietze. Brian Quinlan. Jeff Bauer 

4fciSU!£ffl Python tfttaw SimpleXMLRPCServer -f- XML-RPC SK£, ffl 

§ ci(H) iff stcifbatfiJf ((faff's SimpleXMLRPCServer &<J serve_forever }f '&.), 

a#«aattw*«5«Bre«f±«i(f. t m-. 

import SimpleXMLRPCServer 
running = True 
def finis( ): 

global running 
running = False 
return 1 

server - SimpleXMLRPCServer.SimpleXMLRPCServer(( 1 127.0.0.1 *, 8000)) 
server.register_function(finis) 
while running: 

server.handle_request( ) 
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Wife 

SimpleXMLRPCServer serve_forever AfeflR#T^-til 

&*-#«#*§ wai*, 

finish®: (ilit register_flinction running SfifiSc 

False 0* XML-RPC None ). BE 

while running fflfc&fs ffiiAfi serve_forever iJ3]ff!, running 3£j$; False 

SimpleXMLRPCServer, nJl^jfi£tS^ serve_forever 
BP^ while running: server.handle_request l&Tffifi# 

mmn&iT finis ®») : 

class MyServer(SimpleXMLRPCServer.SimpleXMLRPCServer): 
def serve.forever(self): 
while running: 

self.handle_request( ) 
server - MyServer(('127.0.0.1', 8000)) 
server.register_function(finis) 
server.serve.forever( ) 

*a, (*^* > Mii*!i3t*jfe«»SE). mb., *e 

seraJbrever «*«*(£ “*8*11’ JR*). 

IE£iS*4 

SimpleXMLRPCServer Python 'HP#, tf-S.# Python 

Library Reference 

15.5 SimpleXMLRPCServer (j<)—S£BHS 

Rune Hansen 

Python t*®# SimpleXMLRPCServer XML-RPC JR#, 
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SSffl SimpleXMLRPCServer M&J5, 

from SimpleXMLRPCServer import SimpleXMLRPCServer as BaseServer 
class Server(BaseServer): 

def __init__(self, host, port): 

BaseServer. __init__(self, (host, port)) 
def server_bind(self): 

# £**#£#£*.*& 

import socket 

self.socket.setsockopt(socket.SOL_SOCKET, socket.SO_REUSEADDR, 1) 
BaseServer.server_bind(self) 
allowedClientHosts = *127.0.0.1*, *192.168.0.15', 
def verify_request(self, request, client_address): 

# ft T ±#l. 

return client_address[0] in self.allowedClientHosts 



from module import name as nickname ftjiffr'nj, 

a# python m«, tt 

SimpleXMLRPCServer.SimpleXMLRPCServer MfW, flfffiSitMiE 
&»Wr£T. from module import*, £*8 *70f*M 

Server _init_ 

Python BSfftfn 

-'hWTJBtew*# «ocket aasHt**-**. 

*MMU+, «K€XIB&a»r£3iK*. 

w. &gnftfttt#K&4g£tt socket air 

SO_REUSEADDR j&ljH , «^7 server bind 

verify_request R*r»£jWIJ* 

£tt. <&**&#, *s^w-^lan 

MXttLif&ttm&MM&MiiiftmGpmjf&miitoJE&mst.tom*. mvmmn 

**»*****;ttt»£-*ii*. 
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SimpleXMLRPCServer Python 1tR& Python 

Library Reference 

15.6 *£—^ XML-RPC wxPython 

GUI 

Peter Arwanitis. Alex Martelli 

XML-RPC M&, GUI tm, 

—i' gui ®. mw $. -5 xml-rpc br&52. 

m&xm 

ttJIMfcJH Twisted tfHftN&XSJffi, # iy. wxPython * GUI jft, 

twisted.intemet.wxreactor ^F£l, 

$nT: 

# A wxPython *> Twisted, S&* «£*««# 

import wx 

from twisted.internet import wxreactor 
wxreactor.install( ) 

from twisted.internet import reactor 

from twisted.web import xmlrpc, server 
class MyFrame(wx.Frame): 

wx *i/f D • • • 

def _init_(self, parent, ID, title, pos»wx.DefaultPosition, 

size- (200, 100), style*=wx. DEFAULT_FRAME_STYLE) : 
wx.Frame. __init__(self, parent, ID, title, pos, size, style) 
wx.EVT_CLOSE(self, self.OnCloseWindow) 
def OnCloseWindow(self, event): 
self.Destroy( ) 
reactor.stop( ) 

class MyXMLRPCApp(wx.App, xmlrpc.XMLRPC): 

fttflBUew xW, X* XML-RPC®# "■ 
def Onlnit(self): 

self.frame 3 MyFrame(None, -1, 'Hello') 
self.frame.Show(True) 
self.SetTopWindow(self.frame) 
return True 
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# XML-RPC 

def xmlrpc_stop(self): 

""" wx UJf """ 
self.frame.Close( ) 
return 'Shutdown initiated' 
def xmlrpc_title(self, x): 

""" ISwxgfffPW* - — 
self.frame.SetTitle(x) 
return 'Title set to %r’ % x 
def xmlrpc_add(self, x, y): 

-- **? *&-****.* — 

return x + y 

if_name_== '_main_' : 

# False shell, * wx « P 

app = MyXMLRPCApp(False) 

# 4$ wx twisted 

reactor.registerWxApp(app) 

# XML-RPC 7080*0 

reactor.listenTCP(7080, server.Site(app)) 

# wx XML-RPC/&£ ) 

reactor.run( ) 


»xml-rpc«e#«i-^ oui tfctn. 

i«. gui 

Wffl, xml-rpc m». *~-Hif^r*w*a0«w 

ifcifelw#^r?£, Twisted jEftn&flttHnU. ^RflFM-TF 

*&. TVnstedllttWI^W reactor ***#»»—«OUIX*fetM^. Rttifett, 

't'ST Twisted M XML-RPC 1$#^ wxPython GUI SESW&e. i*Pv-a 
twistcd.intemet.wxreactor 

python bw, jf* shd!+jaare. 

“^ar***, ^a*«jT»T , efnwji«r*n 

7080 o &j§, «W->m*±ttX:s:* Python *)¥*??&£«*, KA: 

»> import xmlrpclib 

>» s * xmlrpclib.ServerProxy('http://localhost:7080') 

»> s . add (23, 42) 

65 

»> s. title ('Changed Title') 

Title set to 'Changed Title’ 

mm wx g>&, osvAxm gui usm. 

Python &»!&&& 




545 




fagffeTCP/IP ft 7080 ^PWagiPW (<&M 
ifau&iWffijo&'pmTif 708o^p, ■£# 

AbTW#ftl's]W»^^S&^)o 

Twisted ft wxPython . ftSft^gSSJgft^tt'f 3 , JJfW. 

^njtess^ft^Wit^tJL^^^TftfniEsftWHfe^o ^urftwi«riitftfffir*«T 

Python 2.3 wxPython 2.4.2.4 Twisted 1.3.0 sEMKJR^Witlfm 

tistT. ns«. 4i?«^*ftjjfWtt¥&±, ft)Pta»xAw@r^«s^icam-ia, m 

fflRfift Windows/XP. Mac OS X 10.3.6 ft Linux ‘f , Python 2.3 ft 2.4. wxPython 
2.4.2.4, {$#■ 2.5.x.y Twisted 1.3.0 jSfrTWtt. 

*X^trftWRfS«!XS^I*W^JFW. KVk, 

setTsM&SfTWijyR*, ^mmjEnx^. *a, 

HI http://aspn.activestate.com/ 

ASPN/Cookbook/Python/Rccipe/286201 0 

Twisted i®. 5L http://www.twistedmatrix.como ^T* Twisted ftfj XML-RPC 
& http://www.twistcdmatrix.com/documents/current/howto/xmIrpc* wxPython ftfj3£j5\ 5L 
http://www.wxpython.orgo 


15.7 -fJM Twisted Perspective Broker 

Simon Foster 

Python 

ft?*** 

Sfnffiffl Twisted fig&ffl Perspective Broker (PB) ^^Sto —^ PB HR#® PB [ft Root 

^iDATaS?Iil>«W*rtt. TB*-^K#W*W»«. fW+MAT 

—«^/Pong: 

from twisted.spread import pb 

from twisted.internet import reactor 

PORT = 8992 

class Ponger(pb.Root) : 

def remote_Pong(self, ball): 
print ’CATCH', ball. 
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ball += 1 

print 'THROW, ball 
return ball 

reactor.listenTCP(PORT, pb.BrokerFactory(Ponger( ))) 
reactor.run( ) 

»pb*/*. tcin^^hS: 

from twisted.spread import pb 

from twisted.internet import reactor 

import sys 

PORT = 8992 

DELAY = 1 

DOG_DELAY = 2 

RESTART_DELAY = 5 

class Pinger(object): 

def __init_.(self, host): 
self.ping - None 
self.host - host 
self.ball - 0 
self..start( ) 
def .start(self): 

print ’Waiting for Server', self.host 
dfr - pb.getObjectAt(self.host, PORT, 30) 
dfr.addCallbacks(self._gotRemote, self._remoteFail) 
def .gotRemote(self, remote): 

remote.notifyOnDisconnect(self..remoteFail) 
self.remote - remote 
self._ping( ) 

def .remoteFail (self,_) : 

if self.ping: 

print 'ping failed, canceling and restarting' 
self.ping.cancel( ) 
self.ping - None 

self.restart - reactor.callLater(RESTART.DELAY, self..start) 
def _watchdog(self): 

print 'ping timed out, canceling and restarting' 
self..start( ) 
def .ping(self): 

self.dog - reactor .callLater (DOG_DEI.AY, self ..watchdog) 
self.ball +- 1 
print ’THROW', self.ball, 

dfr = self.remote.callRemote('Pong', self.ball) 
dfr.addCallbacks(self._pong, self..remoteFail) 
def pong(self, ball): 
self.dog.cancel( ) 
print 'CATCH', ball 
self.ball * ball 
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self.ping = reactor.callLater(DELAY, self._ping) 

if_name_== *_main_* : 

if len(sys.argv) != 2: 

print 'Usage: %s serverhost' % sys.argv[0] 
sys.exit(1) 
host = sys.argv[ 1 ] 

print 'Ping-pong client to host', host 
Pinger(host) 
reactor.run( ) 


Wife 

Twisted # 

(till twisted.intemet.reactor ttiMT Twisted 

Twisted *6»r*i5TF*a, a*-*? 

^iSESfcJi Perspective Broker (PB), tf] twisted.spread.pb ®^'JC;SC 0 PB iti 

/Mr, &+*Mtftfe: ttflmtttR SM. pb «SI«J Root 

ttinfin*. ping 

W watchdog *n*ft*#7M 

twisted.spread.pb^^'f’W®^ getObjectAt, ilfc0§$:jg'$llg££f<J±tfL:g, 

itW “iSW" SiS^#». tttllfl Python 

ifl localhost, ft^reiU|--Ht*IPflMUt, ini 27.0.0.1. 

in*fi*fitifB|fi, getObjectAt«0->N&*S8PB K£»fta. tt'feftaXfJMr-* 
callRemote^. 

callRemote iS0—-t Twisted fHj deferred it*, M&1EM: Twisted (fi 

ft«) SUMfcM*®. deferred IE*#:g Twisted <ftig6<J«*iJnS: 

deferred (inflUfcS&WiS). 

»•&». 0Jg—*deferred, 0&5T& 

»fT*fcS0TiS, 3 deferred Twisted W 

## deferred ft “Si*" ■£#, to* deferred BUfcBfrS- 

*. Twisted WflUfcM Python ###*&£%#£ 
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lEjWWJfJHW, fi** deferred 

fcMH, &£4Hmm&. mat, }fg:_remoteFail g 

a-'hs^w^TMa (__) «***», as python get*** 

££38*4 

Twisted itijff, http://www.twistedmatrix.com, ^TAlS^cT" Twisted fHjTU'Kft-fj^^ElW’.I'C 
IS. iHlS Perspective Broker ft deferred tf1&e 

15.8 £1!-^ CORBA 

Duncan Grisby 

CORBA M#ft«^*tMT$HJ5S;tt$-, IMnMM^Fa+Stwa 
W (fortune-cookie) «*». 

mxxm 

CORBA ft—'tgg. jftftttBAXtftHlTClMK. — & CORBA ORB tSWT 

Vt&M Python £«?. 

fortune.idl, (£)fj CORBA IDL (Interface Definition Language, SP^X.i§W) 

«3§: 


module Fortune { 

interface CookieServer { 

string get_cookie( ); 

); 

}; 

a#ft« BP«4fc2ll}M.5|cJBil corba m idl ifctt&1K'gM#&i 

jtT-T45* Fortune «*». *+»«#**-*■«* CookieServer WftP , ^SfP 
+■&•£■—get_cookie WStt (#$£), a 

iafw#*£Stfffsj£B: idl r*— nfflTjgJtapwaw. 

K****-a«*W Python gj* : 
import sys, os 

import CORBA, Fortune, Fortune,_POA 

FORTUNE,PATH = "/usr/games/fortune" 

class CookieServer_i(Fortune_POA.CookieServer): 


4H>Atts 
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def get_cookie(self) : 

pipe = os.popen(FORTUNE.PATH) 
cookie = pipe.read( ) 
if pipe.close( ): 

# pipe ££ T 

cookie = "Oh dear, couldn't get a fortune\n" 
return cookie 

orb = CORBA.ORB.init(sys.argv) 

poa = orb.resolve_initial_references("RootPOA") 

servant - CookieServer.i( ) 

poa.activate_object(servant) 

print orb.object.to string(servant..this( )) 

poa ._get.the_POAManager( ).activate ( ) 
orb.run ( ) 

S1MW8T Python shell: 

>>> import CORBA, Fortune 
»> orb - CORBA.ORB.init( ) 

»> o - orb. string_to_object ( 

"corbaloc::host.example.com/fortune") 

>» o - o..narrow(Fortune.CookieServer) 

»> print o.get.cookie( ) 

ttife 

corba m&Tzw) its, python 

ilWT” CORBA Python 

W CORBA ($n—'f- ORB), fflW^ORB, 

corba mm, -'Nstk*. 'Binzm&a corba hop 

Inter-ORB Python «J CORBA 

Python CORBA WW. ORB 

}# Python, Python 

fflTKteW*# python w orb, imhu 

fflTominORB ORB 0 omniORB ($ omniORBpy, ifoffltn Python 

*#£ CORBA 

ORB, »**-+ IDL IDL jttt+W* a&X¥M% 

Python tfcSlI, omniORBpy ; 

omniidl -bpython fortune.idl 

Fortune ft Fortune_ _POA 3HW fcXft Fortime.py ft 

Fortune POA.py 4 1 , tfWMFfta^ttffl. 

$1 IH# A Fortune_POA, £$/§ ? CookieServer , /AW 
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mWT CookieServer CORBA ®P. , «<n*fSS^ 

get cookie (RP$3l£nSramM]££3ttt:£r&). «S. mUB^J CORBA, 
—t orb ^09, faST ORB f- POA (Portable Object Adaptor), 

s aw®p*s*f*. poa 

activate object *)§, 7 POA W8U&M activate jTfeVAR ORB [ft run 

^ma^Tas*. 

1632 ®^^, tfcin: 

IOR:010000001d0000004 94 44c3a4 66f7274756e652f436f 6f 6b69655365727665723 
a312e300000000001000000000000005c000000010102000d0000003135382e313234 
2e36342e330000f90a07000000666f7274756e6500020000000000000008000000010 
0000000545441010000001C0000000100000001000100010000000100010509010100 
0100000009010100 

object_to_string 

'£«a^W$(S^^«aWorb.string_to_object( AtlTnScSUl^lttflK 

WSR££®-T«#fi<J corbaloc URL^ff*, WSP#, {Bffff. 

omniORB orb 

(#-RL omniORBpy corbaloc URL 

mz$m 

hT liA-Vv http://www.omniorb.org/omniORBpy/Tit omniORBpy, 'feM'SWXIS. 
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telnetlib StfriZE? 



Jeff Bauer 


^fW*a*-W£*J««*illiaSSitlMl±W**. H&tMW TOnet»«. 

n&um 

Telnet TCP/IP 1ST®*MtWfcfc-. (S'KE-'MfcSI 

mmfr&i, Tffl intranet T, IffKftft#). 

Python #*i¥g|ife telnetlib Telnet: 

# auto_telnet .py - i£it telnet 
import os, sys, telnetlib 
from getpass import getpass 
class AutoTelnet(object): 
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def_init_(self, user__list, cmd_list, **kw) : 

# H. * 4 - 

# waAitt,##*#***)** 

self.host = kw.get('host', 'localhost') 

self.timeout = kw.get('timeout’, 600) 

self.command_prompt = kw.get('command_promDt', "$ ") 

# * 5 **, *#+*!/*&&$** 

self.passwd * ( } 

for user in user_list: 

self .passwd(user J = getpass ("Enter user '%s' password: " % user) 

# Telnet ft* 

self.telnet = telnetlib.Telnet( ) 
for user in user_list: 

# #KiE 
self.telnet.open(self.host) 

ok ■* self.action (user, cmd_list) 
if not ok: 

print "Unable to process:", user 
self.telnet.close( ) 
def action(self, user, cmd_list) : 

# ##**** 
t - self.telnet 
t.write("\n") 
login_prompt - "login: " 
response - t.read_until(login_prompt, 5) 
if login_prompt in response: 
print response 

else: 

return 0 

t.write("%s\n" % user) 
password_prompt - "Password:" 
response = t.read_until(password_prompt, 3) 
if password_prompt in response: 
print response 

else: 

return 0 

t.write("%s\n" % self.passwd(user)) 

# #»##****«♦ 4-** 

response - t.read_until(self.command_prompt, 5) 
if self.command_prompt not in response: 
return 0 

# Jt-4***4**##**4** 

for cmd in cmd_list: 

t.write("%s\n" % cmd) 

response = t.read_until(self.command_prompt, self.timeout) 
if self.command_prompt not in response: 
return 0 
print response 
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return 1 


if_name_== '_main_ ' : 

# 

basename = os.path.splitext(os.path.basename(sys.argv[ 0 ]))[0] 
logname = os.environ.get("LOGNAME", os.environ.get("USERNAME")) 
host = 'localhost' 
import getopt 

optlist, user_list = getopt.getopt(sys.argv[ 1 :] f 'c:f:h:') 
usage = """ 

usage: %s f-h host] [-f cmdfilej [-c "command"] userl user2 ... 

-c command 

-f command file 

-h host (default: ' %s') 

Example: %s -c "echo $HOME" %s 
""" % (basename, host, basename, logname) 
if len(sys.argv) < 2: 
print usage 
sys.exit(1) 
cmd.list - [ ] 

for opt, optarg in optlist: 
if opt == '-f•: 

for r in open(optarg): 
if r.rstrip( ): 
cmd.list.append(r) 
elif opt — •-c': 

command = optarg 

if command(0] — "" and command[-1] -- 
command = command(1:-1] 
cmd_list.append(command) 
elif opt ■" '-h': 

host - optarg 

autoTelnet - AutoTelnet(user.list, cmd.list, host-host) 

Wife 

Python WtelnedibffinTP^SgjlteWN Telnet ARMS. UNIX itim*. popen 

telnetlib &<&&& 

intranet 

Wtt*. 

EiSyE^T. AutoTelnet telnetlib.Telnet 5tt#L. 

Telnet openers; 
AutoTelnet M action M 

fSm Telnet close Um 
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AutoTelnet W action MS** Telnet ^WW'f'ASfc. write 

Mread_imtil A£lJ&gW^#&, -"NM* 

san*iitraaT*«cs!T^»w»«F«, seiiiaiM^ 

#+*«»**r^». action m$ 

ttJs&Mtm&^wr< (-jK**tT&i£W3-iiSW unix 

shell n^) 

“ > MHr (XtT Telnet Telnet 1>MKA££- 

«a-e&« m*« . ie;g*{SA#w*-@w^££w*i?»ig, 

«W*S*W*'Mifr Telnet (*fffffls||®g FTP). SHHifiKHSUHtt, ®9J5fP0rW 

a*i&r$<BiMit<ifli. ^wmhhe 

Python, ifiett: ®A^^WR^A.'*’, SPitft'ffl SSH, JP 15.10 

Library Reference W#?£l¥-1I#l telnetlib WXfS i #5 15.10 A» 

15.10 SSH SifiTffiigBS 

&iW: Peter Cogolo. Anna Martelli Ravenscroft 

ft£ 

SSH fiXti&W Telnet * Python SSH M-^UMS*. fijffl® 

HAW paramiko iH : 

# auto_ssh.py - ifiit ssh ijS&W 
import os, sys, paramiko 
from getpass import getpass 

paramiko.util.log_to_file(•auto_ssh.log ’, 0) 
def parse_user(user, default_host, default_port): 

••■ £££* [ghost [:port]]. ±#l, #ft(*D), 

#*B+£il1»ikW±#l*>#D 

I f I 

if '@* not in user: 

return user, default_host, default_port 
user, host = user.split ('@ ', 1) 
if ':' in host: 
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host, port - host.split, 1) 

else: 

port = default _port 
return user, host, int(port) 

def autoSsh(users, cmds, host='localhost', port=22, timeout=*5.0, 

maxsize=2000, passwords-None): 

“maxsize” *]#>£# tfj 


if passwords is None: 

passwords - { ) 

for user in users: 

if user not in passwords: 

passwords[user] = getpass("Enter user '%s' password: " % 

user) 

for user in users: 


user, host, port=parse user(user, default.host, default_port) 
try: 

transport - paramiko.Transport((host, port)) 
transport.connect(username=user, password=passwords[user]) 
channel - transport.open_session( ) 
if timeout: channel.settimeout(timeout) 
for cmd in cmd_list: 

channel.exec_command(cmd) 
response - channel.recv(max_size) 
print 'CMD %r(%r) -> %s' % (cmd, user, response) 
except Exception, err: 

print "ERR: unable to process %r: %s" % (user, err) 
if _ _name__ _main_ : 

logname ® os.environ.get("LOGNAME", os.environ.get("USERNAME")) 
host - 'localhost' 
port « 22 
usage = """ 

usage: %s [-h host] [-p port] [-f cmdfile] [-c "command"] userl user2 ... 
-c command 
-f command file 

-h default host (default: localhost) 

-p default host (default: 22) 

Example: %s -c "echo $HOME" %s 

same as: %s -c "echo $HOME" %s@localhost:22 

""" % (sys.argv[0], sys.argvfO], logname, sys.argv[0], logname) 
import getopt 

optlist, user_list = getopt.getopt(sys.argv[1:], 'c:f:h:p:') 
if not user_list: 

print usage 
sys.exit(1) 
cmd^list = [ ] 

for opt, optarg in optlist: 
if opt == '-f’: 

for r in open(optarg, 'rU'): 
if r.rstrip( ): 

cmd_lis t.append(r) 
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elif opt == '-c': 

command = optarg 

if command[0] == '"' and command[-1] == 
command = command[ 1 :- 1 ] 
cmd_list.append(command) 
elif opt — '-h': 

host = optarg 
elif opt =- '-p': 

port = optarg 

else: 

print 'unknown option %r' % opt 
print usage 
sys.exit(1) 

autoSsh(user_list, cmd_list, host^host, port=port) 


ttife 

ft-UiTm paramiko SSH W£, UNIX 

paramiko Python SSH 

paramiko, 15.9 telnetlib 6<J 

autoSsh (XSiCifeSpN 

&B, TStSJfMfflP, (tfcSn foo@bar:2222, 

«^ffl^foo«±tHbar±, mn%2222), P . 

paramiko . transport $1 Channel. 

(host, port)(g^^'J@T transport, transport connect 

59*@L£i£}g (ttt. ssh , {§.* 

channel mfl'J/A transport^, (*Jg*OT««7—4»ltfn’Mfe, BUM 

«jaHssHS*ttn«H»e(DTHS. MB, 

#^ 4 -, SETHIS (WfcAKSPBftl, **^2000^), #frepajf& 4 *q 0 fiz. 


SSH, Secure Shell 

SSH £.-*+■*£■, ***#&, ftii# 

SLM4L4>#tf. l4T#aL+444(*«*1fW*) aaLSLi*«heU4». SSH 

i£.#Xll GUl£-i#tffi£i£.#i£, TCP/IP 

t&mx.. fiJL, , *» SSL/TLS, SSH #**££4 “ + 

OpenSSH 6*13.% http://www.opcnssh.com/ 

£ SSH ffifri?,, , i£7r Steve Allen http://www.ucolick.org/~~ 

sla/ssh/, Kimmon Suominen (fiftfl, JL http://kimmo.suominen.com/docs/ssh/, 

A -fc & > -4o Richard Silverman ^ Daniel J. Barrett SSH: The Secure Shell, The 

Definitive Guide (O’Reilly). 
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paramiko http://www.lag.net/~'-robey/paramiko/j paramiko MS Python (flgi —'t' 

M Python Cryptography Toolkit, 3£ 31 & http://www.amk.ca/python/code/cryptOj 
SSH J0, http://www.openssh.com/, http://www.ucolick.org/^sla/ssh/, http://kimmo. 

suominen.com/docs/ssh/; Richard Silverman #1 Daniel J. Barrett SSH: The Secure 

Shell , The Definitive Guide (O’Reilly) j 15.9 

15.11 iiS HTTPS SSL 

Rob Riggs 

HTTPS 'HUr# modssl W Apache 

Apache Mb SSL, Python 

import httplib 

CERT_FILE - '/home/robr/mycert• 

PKEY_FILE = ’/home/robr/mycert' 

HOSTNAME - ’localhost’ 

conn - httplib.HTTPSConnection(HOSTNAME, 

key_file = PKEY.FILE, cert.file - CERT_FILE) 
conn.putrequest('GET', '/ssltest/') 
conn.endheaders( ) 
response ~ conn.getresponse( ) 
print response.read( ) 


m 

+ mycert —'MS PEM (Privacy-enhanced Electronic Mail) 

HTTPSConnection #«£, key_file VAR 

cert file #$£,, 

j*l75££i&tMT SSL i^itE, (certification authority. 

ca)„ “ m " 
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Apache CA *J&uE SSL 

SWIfto ^Whttpd.confi^'fe^TffiWgP^: 

SSLCACertificatePath /etc/httpd/conf/ssl.crt 
SSLCACertificateFile /etc/httpd/conf/ssl.crt/myCA.crt 
SSLVerifyClient require 

SSLVerifyDepth 2 

SSLRequireSSL 

Apache IK£-MKaTt6ffiJfl£T—TW SSLCACertificateFile. CA 

AiP'Kfc#, 

ve=h, hj it, 

Apache m&n. ?HsrBR#3t4i«0ewcA at, a&^r-® 

*«. web 

xt SOAP §£ xml-rpc , xt-T—* S£.St.Miiit 

HTTP/HTTPS 

mzvm 

AT SSL liAA-S; Apache Tfitlffl SSL MAS. i*L http://htlpd.apache.org/docs-2-0/ 

ssl/ssl _howto.html && http://www.pseudonym.org/ssl/ssl_cook.html. httplib W&fk Python 
T-BP^-, #.&£ Python Ubnay 
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A*: Paul F. Dubois , Lawrence Livermore IS ftlr 

Utm-tir*’*.#. 



m&&mT 
wa, isaa-a^rits#* 


sit—ftjs. ««. *«, jtmm. snx* 

ttXit-*. Hitt. ^apil|g^»Sii««iaATK<ft*1!r. 

*+. aUffiftSSW^T 

^McurringT, -»#«*3j**irg«. 

fi#$ifl#***#a*«*W£****. Python 

wwwr«x*. 

*&#b*3emw*. sn*python«t 

^"MW+«AiitM«-«B*WllRfc#*. "»JII&*«fiH*. **3!aaST»& 


«!*«■#? 


iiU&fl-W, *-^W*A*«^*«*AW token (RPilft0rfttt*13*«ie). $*/§ 

sisttawae. gggitigftttfl*. « 
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python twiEFiy miKft&mr&RifhmMik, mvk, xmoasHfrttfc-w*—'H** 

a, £^iB*£jEiii*&£*MiM)i£j&. s*h, 

wssawfwfcg. 

Python tokenize ®&#$frA5?t#Jf , Jl$; Python i§WW token, ffeT Python f$#J 

tokenize tE±fSHmMi%, nm<£fflPlex, 

http://nz.cosc.canterbury.ac.nz/~greg/python/Plex/, l£fig® . 

HdnrtRtt split 2r«i, tt«*ifc«w*fiwaT#T*rPitt 

ffl. ftSn, %*-+**, K^‘S-frT-***^H?FWS:*»a. 

fields - line.split(':’) 

wnfreti. 

fields - [f.strip( ) for f in fields] 

IMP: 

»> X - "abc :def:ghi : klm\n" 

»> fields = x. split (' : ') 

»> print fields 

['abc ', 'daf•, •ghi •, ' kl»\n'] 

>» print [f.strip( ) for f in fields] 

[' abc' , ' daf' , ' ghi * , ' klm' ] 

nsnsmnn. ta^a# 

mtt&UR&m, mm±, * 1 * 

WX#, CSV, ScientificPython fe, JSL http://starship. 

python.net/~hinsen/ScientificPython/, Scientific.IO /p'S.'fe-JS T —T'fflFortan 

immtf wx* ft ftft *{&%.&, m^a^aswa^i^s, m 

float®®, 

»> x = "1.2, 2.3, 4, 5.6" 

»> print [float(y.strip( )) for y in x.split(',')] 

[1.2, 2.2999999999999998, 4.0, 5.5999999999999996] 

ma*ras«s®»«jti. *«-*w token sAwae. aawfff#*##*. » 
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(Python 

iwruBBte^fB). ffem#}E-**SA#§nr&j&5s;M 

i+StftStA, (Little Language). M.*fBI^ 

«a-#ie#-fr, iMr+W 5 ? 
Brm&m&m. &&w¥AJkxt¥*WBim-ft, 4H£flm 
split #a*«jRj5r^rffiA. »tt*A£tt^euMMW^*. #■&, 

voa, stf. awta^SSteBiJgsS. 

<§5£T'em$*§«*iffig:&, amiuje 
W-SP#*#iSft. tfcjtti. 


• Python , 

• “TWtfiN Vaults of Parnassus i£.&, http://www.vex.net/ 
pamassus/, 4fc—'HfffldKjfcStfrS, St#It %. Python 2A£, http://www.python.org, 

##40*1*1#. 

• ttffl Python fls5W*«*AiSW. 

ttw, -^«*w»w«Brw#gA»ft 

% Python «W9K0, 

JMWhitt. g*#fi»T)IWrXML. HTML. SGML. frtfrMt. ffiSXf44H Python 

#T3»teett^ft»xMLWwwff#. ^fejSTAxMLgjur* 

M-#, * 14#. 

c c Python, (£10 SWIG (http://www.swig.org) UP 

nj. [«14#, 'Wttfi.T'WS Fortran Fortran gf?i§®SlJ Python. Numerical 

Python ±35 t t’MS5£rt4?. http://www.pfdubois.com/numpy/. ^ 17 

tt*. 

PLY. SPARK Wa» 4 tfe Python *«•£&« 

PLY fp SPARK SMftijjif-K, !g@sffjsaws# Python #j«#r*g£filt$i. *mJB 
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PLY (http://systems.cs.uchicago.edu/ply) ftyftfrfft UNIX yacc Python ^Bft 0 SPARK 
(http://pages.cpcc.ucalgary-ca/~aycoch/spart/content.html) Jffilflfct yacc fSWfg^lWifSffl 
®«. Python ft ft#, fi#@ffi«!)liJ»ASlJS#ft docstring *. 

Sra»igiB6»ttTK. I&7 sparks ply, 

Python X^iSM TPG (Toy Parser Generator). DParser, DyParsing. 
kwParsing {'S. kyParsing), PyLR, Yapps. PyGgy. mx.TextTools l-AXlSft SimpleParse 
-»**£. BfVX, nfo google tf }®:! 

*tx-x 

»W£flrt+jm»*tt»r^3|Ett. Xii, 

w»±«*£«MMe* yacc wsm, *a#3se*». nsvwmmH spark \>a& 

^*Wr*4d»Mifc*»1R. 

tiwwm'twmmxm. Alfred V. Aho, Ravi Sethi fO Jeffrey 

D. Ullman -f^rlfft Compilers (Addison-Wesley), WtUX^AX^A “/Ae 

DragonBook\ (a*«#Jft^f^»»-}i#, DonaldKnuth «&#%&, ftUfttfJ 
The Art of Computer Programming ft?g 5 # (JBffc 2010 Xl'“Jtt). W&iftlW] 

EifcfrffiWrtSs. **15^, JlfcX7jc3fitiS»#-l5«J 

ffl Python *ft;1|/jNigW£!fe 

python 

em-xiifrfte#, mismrm. 

fs. W°7PAftl2^37PythonftSSStttfafcfirfTJIIJ*tJi. 

nodes ■ [ } 

def getnode(name): 

" *0IMr#*4»iS^*. #«##*«** " 

if name in nodes: 

node - nodes[name] 

else: 

node ■ nodes[name] ■ node(name) 
return node 
class node(object): 

def _ _init„ (self, name): 
self.name = name 
self.edgelist = [ ] 

class edge(object): 
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def __init__(self, namel, name2): 

self.nodes = getnode(namel), getnode(name2) 
for n in self.nodes: 

n.edgelist.append(self) 
def __repr__(self): 

return self.nodes[0].name + self.nodes[ 1 ].name 

f m, immune & “ a ” 

»> edge ('A 1 , 'B') 

»> edge('B', 'C') 

»> edge (' C', ' D') 

»> edge (' C', ' A *) 

»> print getnode ('A*) .edgelist 
[AB, CA] 

«-+ weight=i.o w» 

»ra, w«aa«#Mmrjai# f a&nraaai:# 

Xtfi£W#2lJB, *1*£»&£**Jo 

TWW»Afi^WiE8l4baW: 

edge(*A\ • B •) 
if 'X' in nodes: 

edge( f X', 'A') 
def triangle(nl, n2, n3): 
edge(nl, n2) 
edge(n2, n3) 
edge(n3, nl) 
triangle(' A','W','K*) 

execf ile ('mygraph. txt') # JR 

(Syntactic sugar), ffl P g £ JfcftiSWr £ XfltftttW 

«5A. fcXMXmtlAWk'P, ttftfttSimBA'ftra. ffi 

python »#»&#«**. Kmm&mmii-mr« 

python a 

nan. python Bftxf*te«isflEAittr«P‘e££. fc«#fttt45^eu*s , ett£ 

docstring: 

»> def f (a, b) : 

" Return the difference of a and b " 
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return a-b 


»> dir(f) 

['_ call_' , '_class_' , ' __delattr_' , '_diet_• , ’_doc_' , 

'__get ' , '__getattribute ' , _haah_ # _module__’ , 

'_name_' , '_new_' , '_reduce_' , '_reduce ex ' , ' repr ' , 

'_setattr_' , '_str_' f ' func_cloaure ' , ' func_code' , ' func_defaults ' , 

'func_dict', 'func_doc', 'func_globals', 'func_name'] 

>» f.func_name 
'f * 

>» f.func_doc 

'Return the difference of a and b' 

>>> f.func_code 

<code object f at 0175DDF0, file "<pyshell#18>", line 1> 

»> dir (f. func_code) 

C '_class_' , '_emp_' , '__delattr_' , '_doc__' , 

'_ge tat tribute_', '_hash_' , '_init_' , ' new ' , ' reduce ' , 

'_reduce_ex_' , '__repr_' , '__aetattr_' str__' , 'co_argcount', 

'co_cellvars', 'co_code', 'co_consts' # 'co_filename', 'co_firstlineno', 
'co_flags 1 , 'co_freevars’ , 'co_lnotab', 'co_name' , 'co_names', 

'co_nlocals', 'co_stacksize', 'co.varnaaea'] 

>>> f.func^code.co_names 
('a 1 , 'b') 

SPARK m PLY docstring 

& python 

inspect Python 

th Python inspect.py ##& inspect 

“j m: —i 

python 

mp, tt&fasr 

bug 

python gimwmM&xwmz-, python 

i6.i m 

Gyro Funch, Rogier Steehouder 
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M'A 

Python “&«&#”: 

def is_a_number(s): 
try: float(s) 

except ValueError: return False 
else: return True 


Wife 


import re 

num_re = re.compile (r' A [-+ J?((0-9]+\.?(0-9]*|\.[0-9]+) ( [eE] [-+]?[0-9]+)?$') 
def is_a_number(s): 

return bool(num_re.match(s)) 

* “it Python g B*«’! 


Library Reference ft Python in a Nutshell Eft re ffti&ft float 


16.2 #A— 

Anders Hammarquist 

sys.modules * 0 

mxum 

^iA&###toAsysys.moduie S ‘t', 

-(£ exec ig-fcj 4 1 : 

import new 

def importCode (code, name, add_to_sys_modules-False) : 


ses 




ipA^J sys.modules 4 s . 

»t ft •■ 

module = new.module(name) 

if add_to_sys_modules: 
import sys 

ays .modules [name] = module 
exec code in module._diet_ 

return module 


ttife 

f B S ^ itt A * nTM 5fe S ff f-T® 0 ^itArSWexeci^ol, importCode 

a (raw). 

sys.modules 

sys.modules ^sys.modules 

(- -«*&. GaWttm4bfttt*iFAkft). 

ft.©, #aW Python pm-. 

import foo 

JTFffi#Mt»a &A'®MzipXft#A6<J, SttnjfcSIS), -Eft 

♦AUlWflHF: 

if 'foo' in sys.modules: 

foo = sys.modules['foo'] 

else: 

foofile - open ("/path/to/foo.py") # j&te 

foo - importCode(foofile, "foo", 1) 

code « """ 
def testFunc( ): 

print "spam!" 
class testClass(object): 

def testMethod(self): 
print "eggs!" 

n M ii 

m = importCode(code, "test") 
m.testFunc( ) 
o = m.testClass( ) 
o.testMethod( ) 
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mzm 

Language Reference ^ import ^0 exec Library Reference 65tS7£J¥l§ft new 

PXS sys 65 modules J3*tt65Xf3i Python in a Nutshell 

16.3 

: Jurgen Hermann 

&Q from module import name, {Hfi module ft name 

m&xm 

rt *fl*_ _import_ fr4fcftlft&*. 

def importName(modulename, name): 

II II •• 

>• 11 11 

try: 

module =_import_(modulename, global* ( ) , locals ( ) , [name]) 

except ImportError: 
return None 

return getattr(module, name) 


itte 

from module import name , UK'I'M module ft name 

wrM„ 

exec, ©a'tmjftflIfIBJMHWR. exec 

anga^a*. p,%m mum*. 

©*«***©»*«. *e*#«giA-s»itttt b Ug , pix-a^^ttMWH. jjpf* 

0»nm, A**KflUE»w*a*a#?ttt. ■Me©«ara. 

MyApp/extensions/spam.py W*#, 

class Handler(object): 

def handleSomething(self): 
print "spam!” 
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'NS % MyApp/extensions/egg.py ftfjX#, fW: 

class Handler(object): 

def handleSomething(self): 
print "eggs!" 

SS MyApp gfli# sys.path (tfj^gfiTF, MJ/SfU'eift extensions -f gfii 
tWifiS'i* python -a (*imt__. Py ) 0 

*sjs. 

for extname in 'spam', 'eggs': 

HandlerClass - importName("MyApp.extensions." + extname, "Handler") 
handler » HandlerClass( ) 
handler.handleSomething( ) 

iffl&imp «m^ri6l^*sys.pathfq. _init_ _.py MRfM. 

#a. Ail, imptkxrtaM. .import^ 

A'P'W import MoinMoin J?j @ (http://moin.sourceforge.net/), lifc^ 

Sfl action, macro VAR formatter,, 

Library Reference ft! Python in a Nutshell (fl Jmport _ ft! getattr [*If® 

MoinMoin, J®, http://moin.sourceforge.net 0 

i6.4 

$<i#: Scott David Daniels. Nick Perkins. Alex Martelli. BenWolfson. AlexNaanou. 
David Abrahams. Tracy Ruggles 

wm%w. 

£&M, Curry MM Python 

def curry(f, *a, **kw): 

def curried(*more_a, **more_kw): 

return f(*(a+more_a) , dict(kw, **more_kw)) 
return curried 
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£B»S*g«f» currying nTBUlHg—^aftW*® 

#». *^f#&TW#»«JBiiilB. Currying Haskell Curry, ffeHji 

TA**«:»aettaifc*«. (aag^jRS:, as?# 

T^iA.'ftfefn'^F SiSa), partial application, rfff “Currying” f£ 

{saw-ftfcfn^a&a. cookbook JEgl^Cuny (i# 

#Si: &afMmtt£«a) i*t. #&, any ft3iiiMJ&. 

fffl+PHWWtAffWT. 

curry §g», 

(-£A*tt4rga*AMBa^*#ftn3ft. ^£@Aa«xtA^ 

*£*, BPJffiRttMfrBft). curry g#i£@ T-'Kfla curried, 

Itft: 

double *> curry (operator .mul, 2) 
triple - curry(operator.mul, 3) 

^T^acurring, nTfflW^SPflfe, fflHrfflJB&PftftBUl lambda A*. ffl&* 

Aft*UrAA«j«6. 

Curry GUI *fftt, -'M*ft*g**« 

cuny twn, 

TBWftWMPTIMtflJT Tkinter 

self.button » Button(frame, text='A', command=curry(transcript.append, 'A')) 
11-2 UrnTTsM-'mitiM “curry” «-g 

Affi, curry 

Currying {OTt^£^Agti7£*9lttft3ft. It 

Connect - curry(ODBC.Connect, dsn='MyDataSet') 
curry 

def report(originalFunction, name, *args, **kw): 

print "%s(%s)"%(name, *, '.join(map(repr, args) + 

[k+ *- 1 +repr(kw[k]) for k in kw]) 
result * originalFunction(*args, **kw) 
if result: print name, •-»>', result 
return result 
class Sink(object): 

def write(self, text): pass 
dest = Sink( ) 
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dest.write = curry(report, dest.write, 'write') 
print >>dest, 'this', 'is', 1, 'test' 

in*4raa m^defdm mrm 

Curry IS)#tfi.fge'ja “£***’. UTK curry 

IK*: 

BlueWindow = curry(Window, background“"blue") 

BlueWindow._class_Window, I^I^, AD*#RS«MS*iAlKj#»■ 

UtiXmfTt), curry nTffitfc 
curry -ft (curried) (fttfiljiSSj*. 

“tt" ©J*-*ft cunyingMW^, -®Mftffi 

curry tt«B*. £>#fttljft£. 

(call-time positional arguments) ft currying frt (curring-time) AD* 

A) «SttiiT&5£: W®B*&*#«ft currying B}##£jg, *®tt£«t¥*RaitT 
currying B^#H& 0 SSfcSSSBST'+MiSW left-left partial application,, 3 j 

AB right-left partial application, B&f^teSWBJ: 

def rcurry(f, *a, **kw): 

def curried(*more_a, **more__kw) : 

return f (* (more_a+a), dict(kw, **niore. kw)) 
return curried 

iEAn#0fjB.M, **±*a*'N*» more_ a + a 

MIf£. AnJft^ffl currying 

dict(more kw, **kw)„ 

AD*#®*, curry ftWatt#®S«ff*BWdoc«tring, *MMr-'MK ; Ffl(a 

(ft Python 2.4 «WBISf*. BPffift 2.3 «K MtiM® new.ftinction 

a 2 o.i =pr). *&, docstring 

curry ft**. curry til* «T*T&<J (iliit* 

if &&& inspect , ffittig curry iWJJMfTfWm 

A, 

-'MIWffiSttflIR*, curry 1 Python Efifttt (# 

IWaMi, -+C®2f»g», M#R®^ curry 

##t fta#M«T, ^et__#^fts 0 tm 
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»> def f(adj, noun= * world') : 

return 'Goodbye, %s %s!' % (adj, noun) 

• • • 

»> cf - f._get_(' cruel') 

»> print cf ( ) 

Goodbye, cruel world! 

»> cf 

<bound method ?.f of 'cruel'> 

»> type(cf) 

<type 'instancemethod’> 

>» cf.im_func 

<function f at 0x402dba04> 

»> cf.im_.self • 

'cruel' 


11.2 GUI 0 ySjffttrp/gfft curry Library Reference Python in a 

Nutshell inspect diet 

16.5 

Scott David Daniels 

ft# 

m&xm 

string.lower ft string.strip #J*a£ (£&'MtStT, 

aftwnfl!**#***, {s*r-«it». 

Python Wii (4l-+aft>Pig|iltttt*aft) *^a?frS&: 

def compose(f, g, *args_for_f, **kwargs_for_f) : 

1 ' * compose (f, g, x) (y) = f(g(y), x) ) • " 

def fg(*args_for_g, **kwargs_for_g): 

return f(g(*args_for_g, **kwargs _for_g) , *args_for_f, **kwargs_ 
for_f) 

return fg 
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def mcompose(f / g, *args_for_f / **kwargs_for_f): 

'mcompose (f, g, x) (y) = f(*g(y), x)) 
def fg (*args_for_g, **kwargs_for_g): 

mid = g(*args_for_g, **kwargs_for_g) 
if not isinstance(mid, tuple): 
mid = (mid,) 

return f(*(mid+args_for_f) , **kwargs_for_f) 


return fg 


mcompose #1 compose 

m&, Mt&MJSL&m, *»±. 

g fiH—'t'jcttBt, W#*3l*djK0J. * compose g 

ro mcompose 

£ compose l£ mcompose f 6$SPtfh#» 

compose(f, g, x)(y) - f(g(y), x) 
mcompose(f, g, x)(y) - f(*g(y), x) 

fScurring (16.4 1ST) 

parts - compose(' '.join, dir) 

mnmzmz? pans 

a 16.4 trw currying kW 

16.6 Tokenizer to Python SHEi±fe 

Jilrgen Hermann, Mike Brown 

python JBftSWIfc* HTML#ifi. freWTOHASatt*. 

m&xm 

tokenize.generate_tokens , ttfJI’ffWt'TUE. #$Jh 
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""" MoinMoin - Python """ 

import cgi, sys, cStringlO 
import keyword, token, tokenize 
# Python HTML ) 

.KEYWORD = token.NT.OFFSET + 1 
.TEXT = token.NT.OFFSET + 2 
.colors = { 


token.NUMBER: 
token.OP: 
token.STRING: 
tokenize.COMMENT: 
token.NAME: 
token.ERRORTOKEN: 
.KEYWORD: 

.TEXT: 


’#008000', 
’# 000000 ’, 
’#004080', 
'#008000', 
’# 000000 ’, 
' #FF8080', 
’# 000000 ’, 
’# 000000 ’, 


} 


class Parser(object): 


""" HTML Python ( -ft* {B SJ stdout ) 


def __init..(self, raw, out-sys.stdout): 

""" """ 

self.raw - raw.expandtabs( ).strip( ) 
self.out - out 
def format(self): 

# self. lines 

self.lines - (0, 0 ] 
pos ■ 0 
while True: 

pos - self.raw.find('\n', pos) + 1 
if not pos: break 
self.lines.append(pos) 
self.lines.append(len(self.raw)) 

# 

self.pos = 0 

text - cStringIO.StringIO(self.raw) 

self .out .write ('<prexfont face=’’Lucida, Courier New">') 
try: 

for token in tokenize.generate.tokens(text.readline): 

# token 

toktype, toktext, (srow, scol), (erow, ecol), line - token 
if False: f % 7ft 

print "type", toktype, token.tok.name[toktype] , 
print ’’text’’, toktext, 

print "start", srow,scol, "end", erow,ecol, "<br>" 

# 

oldpos = self.pos 

newpos = self.lines[srow] + scol 


ttBBtttel* 


573 




self.pos = newpos + len(toktext) 

# ftJlSffT 

if toktype in (token.NEWLINE, tokenize.NL): 
self.out.write('\n') 
continue 

# *>*«*. £&££&# 
if newpos > oldpos: 

self.out.write(self.raw(oldpos:newpos]) 

# tokens, 0**61 

if toktype in (token.INDENT, token.DEDENT): 
self.pos = newpos 
continue 

# ft token 

if token.LPAR <= toktype <= token.OP: 
toktype = token.OP 

elif toktype == token.NAME and keyword.iskeyword 

(toktext): 
toktype = .KEYWORD 

color - .colors.get(toktype, .colors[.TEXT]) 
style = '' 

if toktype — token.ERRORTOKEN: 

style - ' style«="border: solid 1.5pt IFF0000;"' 

# MX* 

self .out .write ('<font color-"%s"%s>' % (color, style)) 
self.out.write(cgi.escape(toktext)) 
self.out.write('</font>') 
except tokenize.TokenError, ex: 
msg - ex[0] 
line - ex[1](0] 

self.out.write("<h3>ERROR: %s</h3>%s\n" % ( 
msg, self.raw(self.lines[line]:])) 
self.out.write('</font></pre>') 

if_name_-- "_main. 

print "Formatting..." 

source - open('python.py').read( ) 

# Write colorized version to "python.html" 

Parser(source, open('python.html', 'wt')).format( ) 

# 

import webbrowser 

webbrowser.open("python.html") 

Wife 

MoinMoin (http://moin.sourceforge.net/) £$■“SPfr. TF*3iifKj keyword, 
token, VAR tokenize Python Um , 

Parser Python B *&«#-**£ 
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ffshfc. f, 2j&, format #&*# 

T—'f' self.lines $!&, ft&tMTTFttfttt* (WSWMi self.raw 

mfS fromat tokenize.lokenize tt&ftj&fffftlftftff;, Wn^ token 7 xMM&& 

ft®, wm token mm, (^'Hss-'Mr^ftfflxjT 

seif.raw 

ft*. fl^ALcolors 

(ffiffl HTML®&tt5§), £$*)§# keyword WflfHT, MW—'h NAME token S5* 
Python £18^ (^IlHIftftiFtfOTTO. *«¥6W*WW*&fcS). 

f Python webbrowser, In 

(**»!&£ cgimi**. 

PATH TRANSIATEDCGIJF«E$*W«WHHf±ftW 

iff), *Ffff!Al£)B*A*Xttllll5r£fttt Python ttP5±fe. j£njiy,## 
http://skew.org/~mike/colorize.py SKftfKj:?)—'i''d£ 2 t i o 

Apache handler, Apache Jft& 

®£njPAStt colorized.py dRtUlS^^S^P^SSj*; Apache 6<J handler, 
Mj/H)**a4*WWttfll*--'f\py *fW, HTML, 

Apache handler colorize.cgi (^JS.py. SIS!) 

&lt Apache a*), #*&tftfft.htaccess * httpd.conf «Jt jtft-JllATfllfT: 

AddHandler application/x-python .py 

Action application/x-python /full/virtual/path/to/colorize.cgi 
I^IW* ik Apache fft httpd.conf KSlKft'f 3 Action 

»*» 

Library Reference #1 Python in a Nutshell webbrowser, token, tokenize liAS keyword 
tSrifefKjXfSi MionMion JSL http://purl.net/wiki/python/MoinMoinColorizer, Vf 

S—JSL http://skew.org/-mike/colorize.py, Apache 
http://httpd.apache.orgo 

16.7 Token 

Peter Cogolo 

**#*'MiA»W»fr token Ffc*tS, an»WW token ft Python M/l 
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RSf'Mfcw*. 

tokenize , fe<n#t®/fi-^±JS«*§tg'e, token 

*tmuw mm 

a#aft»it*si-^^vi'W^jawaft#*, fmwm&^mj. 

class peek_ahead(object): 
sentinel = object( ) 

def _init_(self, it): 

self,_nit = iter (it).next 
self.preview = None 
self..step( ) 
def ___iter__(self) : 

return self 
def next(self): 

result * self._step( ) 

if result is self.sentinel: raise Stoplteration 
else: return result 
def _step(self): 

result = self.preview 

try: self.preview - self._nit( ) 

except Stoplteration: self.preview = self.sentinel 
return result 

wt&'M token t. wm.mmn 

*4Mffwawtt*wj. mmmm v » v" token, {&#&« token & v 

tfcSP “31.17”, token, “31”, “17” 

(ttWflUBT Python 2.4, Python 2.3, 

python 2 . 3 ): 

import tokenize, cStringlO 

# & 2.3 4 1 » “from sets import Set as set" 

mergers - : set(•-+•)# ) 

def tokens_of(x): 

it - peek_ahead(toktuple[ 1 ) for toktuple in 

tokenize.generate_tokens(cStringlO.StringlO(x).readline) 

) 

# 42.3+, HTH&peek.ahead 
for tok in it: 

if it.preview in mergers.get(tok, ( )): 

» [&J'F-' y f v token 
yield tok+it.next( ) 
elif tok[:1).isdigit( ) and *.• in tok: 

# * mtiLtoJk&Z. Wfr 

before, after = tok.split( 1 , 1) 

if after: 

# $i&-> token 
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yield before 
yield 

yield after 

else: 

ft token 

yield tok 

else: 

# **#*«*ttft, token 

yield tok 


iiifc 

»> x - 'p{z:-23, w: +7} : m :+ 23.4' 

»> print ' / '.join(tokens.of(x)) 

p/t/s / :-/ 23 / ,/ v/:+/7/)/s/m/:+/ 23 / ./ <€/ 

token tokenize.generate tokens 

token (as (nmm. 

token peek ahead ($£*□ peek_ahead f#A~' 

token TCfi+JRiaT***-**, HfflWfcTiiflO, ###»« 
^WWftttlMafiWJFJfrWiSJlEiit*. tfcftll, ftJMMft&ftff'Hfti&tt token, JUS 
token token ttfit*-#, [s]SI, 

peak ahead 

SP«®*tS2«, je«*W “*&»" (look-ahead) $ “SlfT (push-back) 

wmii. MWkRm*fanaitoism-&t iffewMHMfcw#* 

“EftSt" i& “0®" £l<J token SSL Python 2.4 &<) collections.deque 3?#£ / 5E; 

ar-^RHa^j. am*#®##*®*. ftmscftfcft “mbt &«»«*, 

## 19.18 u. 

M£iS*4 

Library Reference fll Python in a Nutshell (?•] tokcnize #1 cStringlO i # 

* 19.18IWKHifcft&fUMHE. 

i6.8 

&j$i: Peter Cogolo 
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Mi&xm 

“MiE” ■*#, H**MffaifcBfifiEW 

TiEW*JS^^IlB*ftW^IIWfHjHo Python , « 

David Beazley PLY : 

# %.X tokens. token fi^JE«4fc5*5t 

tokens - 'OPEN_PAREN', 'CLOS_PAREN', 'OTHR_CHARS' 
t_OPEN_PAREN = r'\ (* 
t_CLOS_PAREN = r'\)' 

t_OTHR_CHARS = r ' [ A ( ) ) + ' IRE meaning: one or more non-parentheses 

def t_error(t): t.skip(l) 

# m lexer (AKA tokenizer) 
import lex 

lexer » lex. lex (optimize=*l) 
t HX \docstring + 
def p_.balanced (p) : 

' r ' balanced : balanced OPEN_PAREN balanced CLOS.PAREN balanced 

I OTHR„CHARS 
I ' * ' 

if len(p) ~~ 1: 

Pl0] - " 

elif len(p) -** 2 : 

P(0] - p(l] 

else: 

P(0) - Pl11 + P(2]+p(3)+p(4]+p(51 
def p_error(p): pass 

# m parser (AKA scanner) 
import yacc 

parser - yacc.yacc( ) 
def has_balanced_parentheses(s): 
if not s: return True 
result - parser.parse(s, lexer~lexer) 
return s •» result 

Wife 

TW*-'MSEIS* 5 VftBW»«: 

» s = 'ba(be, bi(bo, bu))' 

>> print s, is_.balanced(s) 

ba(be, bi(bo, bu)) Trua 

» s = 'ba(be, bi(bo), bu) ) ' 

>> print s, is_balanced(s) 

ba(be, bi(bo), bu)) False 
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" *iEiii*iss«jffiffl ta*«#jaw 
jEjijaHsag«6*WB, a&aiiw-^KefcMgsfegst (peri wjEM<as*iiii_t 

Kitchen sink TC£&&%9i l &ftiEMS&5tft “regular” ft 

%XE&gm®&T). 

#T»m;s»a^«*w*Wrra«, ff«mF.w«wf»#Mfi*/j '«**-—hh 

0 gftjgPO False: 

def has_bal_par(s): 
op * 0 
for c in s: 

if c—' (• : 

op += 1 
elif c—•) 1 : 

if op -= 0: 

return False 

op -" 1 

return op — 0 

*a. a#-"hww*«*g^«Ma#, -grow, tt#aa 

*HWMMl*ftftW, tt&'hhas_baLparg», ®5£»£. ftUUgmg-^rg 

Blitft), MSPftg 

«W±. BrWttPJiflF^BTfflTiSIft^WfngagWtt^W Python fi. 
ftffi&fiigft PLY, David Beazley ft Python Lexx ft Yacc, 'Bffl^J&ft^ft UNIX 
**lexx»ya«j*4»tttt-#. &ik3«£lftl(&. f^JB-t, ftSS; UNIX *•*)»* 

ttftcg#ntt. python swa^M^, 

Bjiy.ft http://systems.cs.uchicago.edu/ply/JlSflJ PLY„ PLY U—'hfcfi^ft Python -fei: T$S 

(.tgzffiB! a^xfr). M&xmmd&xft (;i*ff«¥a±Me«i*»3t»ia^ 

&&), shell, &APJ KM# PLY isff python setup.py 

install, Python £&ft 

site-packages 0 g (A{*ff9*g&HRft^MBft&fl*4¥ft. 

% Python ft). fUMW^, Python PLY JKItT. 

IESfl#0rJ5Lft, ttJMJoaaS^WiWSftfPWW—«W*a. plyUMWMMI. 

token-WJrtfgfcS token ft£* (««« 

WBifcggjS) token 3fejt-^PSiJ«^ tjoken name 
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(05*fr£«#l*7H!&ftJfcfr), #A lex lex.lex *6jat4fcfttil&# 

(tokenizer “Sc lexer). (grammar’s action function) (®—^ 

-ft'Eft docstring BNF ?£A[Backus-Naur Form]A 

M), WA yacc yacc.yacc 3fc6j2ti#?££l?#rf§ (parser s£ scanner). UftW'fifBlX 

*. parse 

flWft^S^jfcfcifcftiKMMeatt*, &[^-eft£^»7Sft-£jaL-#. 4**^ 

P «»—'Hcltftai*. &S7C*5tf&#iP4£EKMSm, sJjftig 

»ftffi&:SffiS3Ffti§«MllftES^|l^ pfl>j«f». £*1Sr*, fWliMEBEft 5 ?# 

i£ff i3$C is balanced «I. 

tt£#«-+*T£ffi«ftftl** (shift/reduce 
conflict). ftfl—^yacctt^lWBit. Sffli&T yacc ftftlfr&S. $Q^ 

#staJA7#&-m&, (&J!Mfc£-^imftMA), pjimmj 

PLY B^TW doc/ply.html. jfcXfMa*-* PLY WXS. flStgit 

X&tUmiSL. examples BSiTftrt-ftfli# 

Dick Grune ft Ceriel J.H. Jacobs -n^fft “Parsing Techniques, a Practical Guide ” SR—lift, 

ltfc£3)SiW&9?£l < J PDF ~F ® , JaL http://www.cs.vu.nl/~ 
dick/PTAPGhtml, ifff®-)K!aiJAm« 2005 

PLY £31, 5L http://systems.cs.uchicago.edu/ply /1 Dick Grune ft Ceriel J.H. Jacobs ^2 : 
ft Parsing Techniques, a Practical Guide, PDF lift 4 s . nJS http://www.cs.vu.nl/~dick/ 
PTAPGhtml T*. 

16.9 & Python 

l&iki: Will Ware 

Python £{£ffi£{K C ft enum ^Mfttt*£. 

Python enum ft£, s*s Python *#*-#*& 

t# enum SftftiSW: 

class EnumException(Exception): 
pass 

class Enumeration(object): 
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def _init_(self, name, enumList, valuesAreUnique=True): 

self-__doc__ = name 

self.lookup = lookup = { } 

self.reverseLookup = reverseLookup = { } 

i = 0 

for x in enumList: 

if type(x) is tuple: 
try: 

x, i = x 

except ValueError: 

raise EnumException, "tuple doesn't have 2 items: 

%r" % (x,) 

if type(x) is not str: 

raise EnumException, "enum name is not a string: %r" 

% (x,) 

if type(i) is not int: 

raise EnumException, "enum value is not an integer: 
%r" % (i,) 
if x in lookup: 

raise EnumException, "enum name is not unique: %r" % (x, ) 
if valuesAreUnique and i in reverseLookup: 

raise EnumException, "enum value %r not unique for 
%r" % (i, x) 
lookup[x] - i 
reverseLookup(i] * x 
i = i + 1 

def _getattr_(self, attr): 

try: return self.lookup[attr] 

except KeyError: raise AttributeError, attr 

def whatis(self, value): 

return self.reverseLookup(value) 


Wife 

C ft enum fP^Uft Enumeration Python 
enumerate item)® 

m m h a. 

Python 

A, B, C, D = range(4) 

tt#*ft4tggigivr. , #■&, 

m f- Enumeration 
(Volkswagen.BEETLE, Volkswagen.PASSAT ^). 
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(Mlftc^lB 

jgfiwos-tt, i^aawscM.tt»+K»w«^r-jeflSff»tt). 

*1*M Enumeration& 
T!ii£fft£6<j#«) *-'MTPH' ; ?*ttjGffl (SW&ttflMS 5 ?, ffi 

fflfflMftg&fcfriSfclMT&S (tfctafflrtSW isinstancc 3ft), ftW«*®**&*r 
45'f’ Enumeration 5£#(#WrW'f-diet (Stt: self.lookup ffl^#45JlJtfi, self.reverselookup 

mtirft. g cum_ 

(e.x tfeSft!ti*7 e.lookup[‘x’]) f ifff whatis *ajPJ;fci4fi.[S]3lEifi] 

W* 5 ?). 

Tffifi—f'fltffl Enumeration ; 

if_name_— '_main _' : 

import pprint 

Volkswagen = Enumeration("Volkswagen", 

("JETTA", "RABBIT”, "BEETLE", ("THING", 400), "PASSAT", "GOLF", 

("CABRIO", 700), "EURO_VAN", "CLASSIC.BEETLE", "CLASSIC VAN" 

) ) 

Insect - Enumeration("Insect", 

("ANT", "APHID", "BEE", "BEETLE", "BUTTERFLY", "MOTH", "HOUSEFLY", 
"WASP", "CICADA", "GRASSHOPPER", "COCKROACH", "DRAGONFLY" 

)) 

def whatkind(value, enum): 

return enum._doc + "." + enum.whatis(value) 

class ThingWithKind(object): 

def _init_(self, kind): 

self.kind « kind 

car = ThingWithKind(Volkswagen.BEETLE) 
print whatkind(car.kind, Volkswagen) 

# Volkswagen.BEETLE 

bug - ThingWithKind(Insect.BEETLE) 
print whatkind(bug.kind. Insect) 

# Insect. BEETLE 
print car_dict_ _ 

# < 'kind' : 2) 

print bug._diet_ 

# #(iB: { 'kind' : 3} 

pprint.pprint(Volkswagen._diet._) 

pprint.pprint(Insect._diet_) 

# Sffl*frK***i**«&rt**** 

&M, car m bug enum 
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car ffl bug 

'£•'Etjf enum 

6.2 ^M/K T^^ft Python i Language Reference Python in a Nutshell 'f 1 

_getattr_ _6<j;£]g, 

16.10 

&■#: Chris Perkins 

w**^ffla«i»n«fe€!j*Btra«wr*4E. 

m^m 

& Python ^J^i®#jHft«ftJ^Bj, Python 'h “® 

®" w*** ft python 2.3 «♦*. -ji]-. 

append, nW#&^«8f£¥^«t;§n, 

*#*. tfcin. 

»> h - [1, 2, 2, 3, 3, 3J 

>» l* f °r x in L if x not in locals( )[• [ 1J • J ._ self ] 

Cl. 2 , 3] 

python 2.4 te# 7mwt&&¥*iiafamtEmttmttfi**UL, m* access, 

M 2 ]\ M3]", i Mt£m. iing, mn* 

import inspect 
import sys 

version_23 - sys.version_info < (2, 4) 
def this_list( ): 
import sys 

d « inspect.currentframe( 1 ).f_locals 
nestlevel = 1 

while '_[%dj* % nestlevel in d: nestlevel += 1 
result = d['_[%d]' % (nestlevel - 1 )] 
if version_23: return result._ _self__ _ 
else: return result 

waft python 2.3 # 
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Python 2.4 


»> [x for x in L if x not in this_list( )] 

U, 2, 3] 


python 

GHt-'MSai*, SWA-f^JfWglSM append 

(]) 2ra*£AMfw*. 

Python 2.3 e£^®^5^*'S append “_[1]" WM 

aw python ««#. jffa«t]*«s*aa45*3iaa^ar». *a. atinri^iUia 
iocais( x‘jin*»fi , e. mrmmfoyrm&}_ 

■& Python 2.4 *. 

pmmnwLiZTm-&. 

^nsfc^xi:*«####, itsn, if 

ftjgJMIRtfe&'g#]. a*8gyjIE 

assamt: 

, waa^ai«&#««£££-#, s^ftaote 

import itertools 
def primes_less_than(N): 

return [ p for p in itertools.chain((2), xrange (3, N,2)) 
if 0 not in itertools.imap( 

lambda x: p % x, itertools.takewhile( 

lambda v: v*v <- p, this_list( ) ))] 

a»primeJeM_thanW±#»'Mt*-^W*#^, S&KSAK, *(£fifcA-^ 
u wm n ft#, -*«" ft (9$±, -ep.m&-ftttm, s 

, Hjfc*ttiij£7»t]« --*?«»" ffftfls 

a^^frW^tt*»WIEratosthenes (JE 18.10 IT) ffitfc, 

S X$F*(¥«±fe itertools Just-In-Time *{fi(T6A 0 

nllt, S&a&'Sffc# Python 2.3 *0 2.4 * 
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python van jython m 

IronPython. &}&,, ®ASfflXK^MX#, % 

fi«S»ffl»Bllr. for MJ*. 

mzvm 

Library Reference ft Python in a Nutshell itertools MtkVfB. list tft append 

16.11 SSift py2exe^fflJ*^i$tS Windows bJ 

«itTi#»as 

Alexander Semenov 

py2exe # Python SlXtSvM Windows fft.exe Xft, 

*6^-+ setup.py &#«]*. 

distutils M Python W&ft^APJ^W Python ttW** 3 . py2exe S distutils 

w—'MBHjErtr®, *TOM. Python Windows Af HWrXtt, ilZ>^3ST«?f3c 

«py2exe, fi-B ££$#1, £8fcf®#®¥-»«lft«;J6:|J<jdistutils StirEM 

Mgftfttt, nri^gteJt!S<S^W^3feaKj{fc distutils (fc*gpy2exeft#)„ 

tfcJP: 

from distutils.core import setup 
import sys, os, py2exe 

# i&'f Python ^ sys .path — 

name - sys.argv[l] 
sys.argv[l] - 'py2exe' 

sys.path.append(os.path.dirname(os.path.abspath(name))) 
setup(name=name[:-3], scripts*(name)) 

makexe.py tf&A Python Tools\scripts\B^T 

B^ifflASiJ Windows w PATH, 

Windows d^frllzRiffT, ^£A5yfr>»SI»l*M B 5* (fii&S C:\MyDir\), 

isfrSnT#'^: 

C:\MyDir> makexe.py myscript.py 

py2exe myscript.py Sift^iSP^B . ffiil.py Windows TW»J 

Mrx&. python 
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(SP Windows i>J#( l : b‘Xff : ,&fflA£Kj3£# DLL), c:\MyDir\dist\myscript\ 

BST. 


ttifc 

distutils fes Python W-'f'ffljSW#. Python 

xftvHksmm Py 2exe *—'H&»-F«w»=:*rr 

JS. 'EM distutils t* Python Windows ftj.exe (IJt 

dll), 

Python #J Windows tf* . ££K*4#S http://starship. 

python.net/crew/theller/py2exe/, py2exe 

«* distutils (liAS py2exe) WtNfflXgS, {£ffl distutils (feft py2exe) WiarfrlfeJi 
Sra—'t**!*, setup.py, distutils W 

ft*. a#, *sm-^ setu P . P y, ^NFXttAtK^iflnwBgft (# 

distutils distribution root). 

setup.py distutils » py2exe && 

mm#, oj^t Python tem a. Sitt, mmm python 

. lA@;fr{BW;fr^3RtMT distutils fo py2exe 

*1* JS* Hffl py2exe Windows nUMriftM Python 

setup.py £#, Mfl2flBS^»5ifX#ifcA1fffiltt “distribution 
root" B«. fMIMWOTWa *&«****«* makexe.py, {M*X#M£?gP 

*JW*. HWk»J»'B<r«»py2exe.py (HWft- -#«gftfttfi*). (ttSWXN* 

py2exe.py, ESjb'&d&a import py2exe, 

py2exe.py, iS&utffl “#ASB”.) 

nr^S'M8)#ttA Windows M PATH +««—*BS. 

ft Python »*W0St. nmXUrM Python Tools\Scripts & 

*B***r«£*rJ8«. (%j<mra*am«lHrt«S{K»ft). 

Windows W PATH W®#, 
p, WAas#it Python **j***riMr*tt. i«$nifci£. 

*« windows *&*«»#, &a*att3KSfr python 

Windows «g#'f MSSttiR. 

-Sfc*aT*1ftt#*. Python Windows 

*ffein3cS»iEfTffcW@ff;2:ffi. Python (25 




mzvm 

fam Python “Distributing Python Modules” — 

distutils Python in a Nutshell WStT distutils i py2cxe, 

!aL http://starship.python.net/crew/theller/py2exe/ 0 

16.12 £ UNIX 

Joerg Raedler 

python gj?, 

WMjg: 

^T?*J sh ffl Python zipheader.unix : 

#!/bin/sh 

PYTHON=$(which python 2>/dev/null) 
if [ x ! -x "xSPYTHON" ] ; then 

echo "python executable not found - cannot continue!" 
exit 1 
fi 

exec SPYTHON - $0 $@ « END_OF_PYTHON_CODE 
import sys 

version - sys.version_info( : 2 ] 
if version < (2, 3): 

print 'Sorry, need Python 2.3 or better; %s.%s is too old! ' % version 
sys.path.insert(0, sys.argv(lj) 
del sys.argv[0:2] 
import main 
main.main( ) 

END_OF_PYTHON_CODE 

main.pyc 

main fttfkJBitomftttiAn )„ ttrsWZirm 

t- Zip x#: 

$ zip myapp.zip main.pyc spam.pyc eggs.pyc 

(innuME*. w vm pythonzip*#) r-0, m -*»" m 




587 




zip***#*®*, 

$ cat zipheader.unix myapp.zip > myapp 
$ chmod +x myapp 

SffittTT. myapp +7. myapp ilftiR, 

shell /bin/sh Python a. Python 

#. &a “^sp” x*. ^fffizipXft+ttfiM^nwfwiwfc. 


Wife 

* Windows itJWl*. iMlttJfl py2exe **^*ff*. 16.11 1?^, t£ 

Mac OS X +, <fc—IMW py2app (*a*UM;fr*ft Mac OS X 

UNIX 

*f^3c*7 Python W Linux UNIX 

isrw# python fiUBaff®!U3fe—ha—we-a#M»r!fcffx#, ® 

UNIX fig*, R*<frW Python Sfflgtf 

Python iSWffittWM-T c wrm. "TUM£fl! Python 6<j distutils 

Python ffiffl®*. 8**—«*S54W#W 

a*. ^urw^a^nwra. 

Python zip £{4f#A##iMfig;/j, HifflEflBMa zip * 

ttflWMX*. £am, afifflr-^/Jvi'W sheii w^jwfa-h**, ^firew- 
at-'h python w, wa^HMMiixftH zip 
zip X#^A*ft«I1R^S 2.9 ##*8:0*8. 

&zi P *#4>, 4nft*4MBft&. «m8c« Python ftftAX# (r«*i*.py), *?m 
&A*#®S£# (r«£*.pyc), 

A zip Python AUfftt«7*ta*«S 

Hi. a-#®. 5n*^^i?aW?1?RX#fKAzipX^, Python + 

^•xagffSfl 8 . H^a^w^usiw python 

a*«**«ra*. **±. p^on jf^»iiEft^nw*^BW^irwwxa«* 

#14. wa. S»e<J^ffififfiiS?.K«?1?«%XftlP»AzipX#^. 

zip tta^-fkaw^trsix^ arm&x.pyo), *3?£#£ 

^Iii6<Jshell8aiA4 I 6 < J$PYTHONgffiW±-0^* 0 ftfr2S*tf, <S£ft; 

assert JM0, &BTIBXt4MMir*.8LM. tt*4^*M*.pyo Xfffl 

RX^ Python.tlD T-OOa^, P*J@r#W docstring 

ayBStfw** (*a docstimg a#^**®*. 

**). 
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in*Mfc»«d immmmn zip python 

modulefmder 8|ifc 0 

W#«gffai^4- (Python 2.3 *), 

S python /usr/lib/python2.3/modulefinder.py main.py 

£Python2.4+, 

$ python -mmodulefinder main.py 

Python 2.4 W-m Python M sys.path & 

mzm 

16.11 D# 2.9 D. modulefmder fP zipimport MSftSi i&W'hgS 

i&tE Library Reference ). 
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rs»ix 



i&ilt: David Beazley, ^.AaSj- 





C-H l^S Fortran) 

Hilt Python 

$}*, 


Python Python «J 

l&fc www.python.org tfc!?J (DemoQ^, fl^ Python ©.ttBJJSffi'feM - "W#. "fUffT 


u) *. rm&w -c es* : 


int gcd(int x, int y) { 
int g * y; 
while (x > 0) ( 
g - x; 
x - y % x; 
y - g; 

> 

return g; 

} 

^45* spam £KJ Python 

♦include "Python.h" 
extern int gcd(int, int); 

PyObject *wrap_gcd(PyObject *self, PyObject *args) { 
int x/ y, g; 

if(!PyArg_ParseTuple(args, "ii”, &x, &y) ) 
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return NULL; 
g = gcd(x, y); 

return Py„BuildValue("i", g) ; 

} 

/* */ 
static PyMethodDef spammethods[ J = { 

{ "gcd" , wrap_gcd, METH.VARARGS }, 

{ NULL, NULL } 

>; 

/* V 

void initspam(void) { 

Py_InitModule{"spam", spammethods); 

) 

gcd a»r. ttin* 

>>> import spam 
>>> spam.gcd(63,56) 

7 

»> spam.gcd(71,89) 

1 

python 

««-+***. 

iWB.jn»iWi«a-^ik«a*wr*. siit, 

python 

bgen 

bgenfc-'hBlifeflMXJt, W&«Cft Python ££ g Tools 

ifcXA* Jack Jansen *£{f, f Python ft Macintosh )&*()<] fog VM® 

ft, {S'EftitfflfcBW^ttKX Mac. 

pyfort 

pyfort fi* Paul Dubois ff£ftX*. *m# Fortran ft«9tMtrJM(ft. ATtMl 
http://pyfortran.sourceforge.neto 

f2py 

f2py fi—Fortran 90/95 & Pearu Peterson ^ItF 1 . AT 

http://cens.ioc.ee/projects/f2py2e/ 0 

SIP 

SIP M-l'C++mmmXM , *PhilThompson 7F£, ^57^ C++^ft^S. ii 
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PyQt ft PyKDE rJSSlifc, EXWft,&W 
Sf 3 |i 4 J 3 EL http://www.thekompany.com/projects/pykde 0 


WrapPy 

w ra pPyS^-^c++«^MX*, *eaai«R c++^X#*±dtr««4fe. 'E® 

Greg Couch JpJfe, PpS http://www.cgl.ucsf.edu/home/gregc/wrappy/index.html X 
Boost Python Library 

Boost Python Library, ® David Abrahams 9T81{&TC++^:{&i£ 

*. othtm a mwfcmmmt python 

iT/M, E’XM^^ftff.&Jfl. http://www.boost.org/libs/python/doc/, 

SWIG 

SWIG (Simplified Wrapper and Interface Generator) ft—XSsfa-fTIMii'JiiHX, '£«! 

C ft C++*:fcft, % Python. Tel, Perl (# 

Schema. Ruby. Java. OCAML [Objective Caml). C#) SWIG 

C++®aPython Xtf. ifswiGMffSW, 

5L:-)o iff- ## http://www.swig.org, 

Pyrex 

Pyrex ft—Python r**ifeMi§S, ® Greg Ewing 3f*. Pyrex @fM 
Python H-'MRfcM**, if^ft Python tfcjS*d>TjftJWSttft*aitt. 
-St§Er*S#3 BMI Pyrex 

C f^Pio EX S3 X# ft http://nz.cosc.canterbury.ac.nz/~greg/python/Pyrex/, 

python 

ft-Xiil. Python 4SllttS«*Xe+aW^aW#J8.|blH 

tt^tt±*fi«T«eXE. &IH NULL {ft. tm python 

tfarjwnaaiHwt, 

(Windows (Kj.DLLXft, Linux tfj.sos £#, Mac OS X fft.dylib X#) {^tcX 

ifcfiMffflJtttifW (SSiB&jfi Python ft) Pyrex ffiXffl) Python r«. 

tfcinSAM calldll t&t&frM ctypes &, ^{flft# 
« Python +WH'BfflW!WB, Python (tfii. 



: Alex Martelli 
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c trmmz, vm=F python g*. 

M&xm 

-gft, setup.py distutiis 

from distutiis.core import setup. Extension 
setup(name = "elemlist", 
version - "1.0", 
maintainer - "Alex Martelli", 
maintainer_email «■ "amcx@aleax.it", 

description = "Sample, simple Python extension module", 
ext_modules * [Extension('elemlist',sources=['elemlist.c'])J 

) 

BIS, ^<n«^-^elemlist.cift: 

#include "Python.h" 

/* £§&X*>X£;£ */ 

typedef struct ( 

PyObject.HEAD 
PyObject *car, *cdr; 

} cons_cell; 

staticforward PyTypeObject cons_type; 

/* -**M*J* V 

#define is.cons(v) ((v)->ob_type — &cons_type) 

/* tfl®] car fa cdr, A £{£&£{! */ 

#define carof(v) (((cons_cell*) (v) )->car) 

^define cdrof(v) (((cons.cell*)(v))->cdr) 

/* <-**• iraft) */ 

static cons_cell* 

cons_new(PyObject *car, PyObject *cdr) 

I 

cons.cell *cons - PyObject.New(cons.cell, &cons_type); 
if(cons) { 

cons->car * car; Py_INCREF (car) ; /* INCREF: & A —^ PyObject */ 
cons->cdr = cdr; Py_INCREF(cdr); /* |eJ_L */ 

) 

return cons; 

) 

static void 

cons_dealloc(cons_cell* cons) 

( 

/* DECREF: PyObject*# */ 

Py.DECREF(cons->car); Py^DECREF(cons->cdr); 

PyObject_Del(cons); 
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/* -'hfg.'J'ft Python */ 

statichere PyTypeObject cons_type = { 

PyObject. HEAD_INIT (0) 0, ^DM*# Win32 */ 

0/ /* ob. size */ 

"cons", /* tp_name */ 

sizeof(cons_cell), /* tp_basicsize */ 

0/ /* tp_itemsize */ 

/* */ 

(destructor)cons_dealloc, /* tp_dealloc */ 

/* ISO C: MMO, */ 

} ; 

/* */ 
static PyObject* 

cons (PyObject ‘self, PyObject *args) /* */ 

{ 

PyObject *car, *cdr; 

if(!PyArg_ParseTuple(args, "00", 4car, icdr)) 
return 0 ; 

return (PyObject*)cons.new(car, cdr); 

> 

static PyObject* 

car(PyObject ‘self, PyObject *args) /* car ftR */ 

( 

PyObject ‘cons; 

if(!PyArg_ParseTuple(args, ”0!", icons.type, icons)) /* type-checked */ 
return 0; 

return Py BuildValue("O", carof(cons)); 

} 

static PyObject* 

cdr (PyObject *self, PyObject *args) /* cdr */ 

{ 

PyObject ‘cons; 

if (! PyArg_ParseTuple (args, "O!", icons_.type, icons)) /* type-checked */ 
return 0; 

return Py.BuildValue("O", cdrof(cons)); 

} 

static PyObject* 

setcar(PyObject ‘self, PyObject *args) /* car */ 

( 

PyObject ‘cons; 

PyObject *value; 

if(!PyArg_ParseTuple(args, "0!0", icons_type, icons, ivalue)) 
return 0 ; 

Py_INCREF(value) ; 

Py_DECREF(carof(cons)); 
carof(cons) = value; 
return Py_BuildValue(""); 

) 

static PyObject* 
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setcdr (PyObject *self, PyObject *args) /* cdri£5S. */ 


PyObject *cons; 

PyObject *value; 

if(!PyArg_ParseTuple(args, "0!0", &cons_type, icons, ivalue)) 
return 0; 

Py_INCREF(value); 

Py.DECREF(cdrof(cons) ) ; 
cdrof(cons) = valued- 
return Py_BuildValue(""); 

} 

static PyMethodDef elemlist_module_functions( ) = { 

("cons”, cons, METH_VARARGS), 

("car”, car, METH_VARARGS}, 

("cdr", cdr, METH_VARARGS), 

("setcar", setcar, METH_VARARGS), 

("setcdr", setcdr, METH.VARARGS), 

(0, 0} 

>; 

/* mad <***#ft) */ 

void 

initelemlist(void) 

( 

/* *]******* V 

PyObject *m - Py .InitModule("elemlist", elemlist_module_functions); 
/* */ 

cons_type.ob_type - iPyType,Type; 

) 

ST C 6 f) Python 

&T«&*tt±ffl^T&#-TST Python MS?#: 

def cons(car, cdr); return car, cdr 

def car(conscell); return conscell(O) 

def cdr(conscell): return conscell[ 1 ] 

def setcar(conscell, value): conscell(0) = value 

def setcdr(conscell, value); conscell[l] - value 

as c aftistkiSifeT 25«. a#*Ta#fnaff python 

cons# tg, 

-einw car m cdr a*. c wrmm 
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ftWfSft&tt. distutils fe, 

usp-sawy ^36® 

T LispWe^M-4Stg«fll, {sgfflNlLtSifi (in None) cons 

^•TnW cdr, cdr -f- cons -^TC. nJ‘lsM®$MfeR®| cdr None 

cons J^5c, 

python wr*. m 

fr Windows itlffll, Python 2.3 fq Microsoft Visual C++ 6 
Mffr4*riSi*». #^.NET tlK? SDK ft—1STBWH, Microsoft WW«TF#). 
fflSM, tt* Linux ±fflgcc, & Mac OS X 

±ffl gcc, Windows >M£M7Nft C 

http://sebsauvage.net/python/mingw.html,, 

1. fi'Jat-ffMRS:. in, C:\Temp\EL. 

2. tfiaAfJKfBfii'f'. 

3. £*?»□«*>, t'jaxft-setup.py « elemlistx, 

4. MffTifiiW^^ Python 2.3 £#&, SlfctBft Python bj 

C:\Python23): 

<m>C:\Temp\EL> C:\Python23\python setup.py install</m> 

5. ^as^ni^-tajE#. 

ffi*M elemlist 

<m>C:\Temp\EL> C:\Python23\python</m> 

(snipped: various greeting messages from Python) 

>>> from elemlist import cons, car, cdr 
>» a =■ cons(l, cons (2, cons (3, ( )))) 

»> car (cdr (a) ) 

2 

»> 

xsxn 

Python + JaL http://www.python.org/doc/current/ 

ext/ext.html» Python “Distributing Python Modules” —'TS*i£^l£;S5#:, fi 

distutils Python in a Nutshell SiT distutils jai^SlTJR 
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17.2 m Pyrex Sa-'NSmMrSHIM 

Alex Martelli 

&& 

bust python 

Mckxm 

I^IW python -MffctlScSET Pyrex, r-#*t 

setup.py Xft, distutils 

from distutils.core import setup, Extension 
from Pyrex.Distutils import build_ext 
setup(name = "elemlist", 
version = ,, 1.0’ , / 
maintainer - "Alex Martelli", 
maintainer_email - "amcx@aleax.it", 

description - "Simple Python extension module in Pyrex", 
ext_modules * [Extension('elemlist',sources-['elemlist.pyx'))], 
cmdclass - {'build_ext•: build, ext), 

) 

fftfs, &iniS¥l ~^ elemlist.pyx ;£{$: 

cdef class cons: 

cdef public object car, cdr 
def __init__(self, car, cdr): 
self.car - car 
self.cdr - cdr 
def __repr_.(self) : 

return 'cons(%r, %r) ' % (self.car, self.cdr) 


Wife 

Pyrex Python tT JjS&&WvSW. &&& Greg Ewing smftftT* 

Pyrex @WS Python 

mmpw. 

Python 

class cons(object): 

__slots_ _ = ('car', 'cdr') 
def _„init__(self, car, cdr): 
self.car - car 
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self.cdr = car 
def _repr__(self): 

return , cons(%r / %r)’ % (self.car, self.cdr) 

JEtatoffiSUM, Pyrex Python Pyrex C, 

Svp/SmUS, {PJUEW Python ft«9K6WliMK¥1H9. cons 

ffl. Pyrex Python ffi^tC», tfc$P*E 17.1 

3*WWWs*tt Python ft»fc 25 

pyrex mm#, c £3?wr**g&--##j&, a-g-ia 

lilTdistutils-a, *BaEJ«Tff^rBJIWXff (fUStTftSrg Pyrex). Pyrex ft| 

_pyx?F*W45^<L _pyx 

*#«EAaiPiJWr«8. **!**;»&. c SWs 

Pyrex C 

Pyrex 0.9.3), tS 

itc, (SttwwMsttw*. -+*»**« 

Pyrex &£tLg£flT7, J5f**tt3aW#Hy»B«-a^«l»*r. S£$0M«Url!& 
M Pyrex Pyrex. ) 

Pyrex 

f] 7 (it/fl Pyrex, $,'-#-T*$.-/f-9c&'£ ( http://nz.cosc.canterbury.ac.nz/~greg/python/Pyrex/ ), 
*J.4Jti£**—* C **#&. Pyrex .pyx jU+#8iM. C C 

&-lK i 2>£ibi£rfi.fa& i Si&] Python if&.i£ik (Windows +6(/.pyd X.' f+, Linux 
T^-sost#, BtJS. Mac ‘f’fi^.dynlib SL^, ). -9cSt Pyrex $^6(1 

4 s : Affe.tar.gz*.*, shell + «tA.AfftB *, jK£& shell 11##+ *Lvf #L 

&(/-£-& Python python setup.py install, &#.•$■#.•&#. Python #, 

“root” iSL* “Administrator” tt&flUMMS-Pyrex, 

Python 4LiWft Pyrex tf.tar.gz Xftti 0 *+, iOTtt4U!|4M A. 

#*»##H^, *,-*■;£.&. Doc *> Demos-J-B&T. 


*7 Pyrex tt***^*!*, Pyrex M.tar.gz XffttBS: 

Doc fU Demos 70 J*L http://nz.cosc.canterbuiy.ac.nz/— 

greg/python/Pyrex/. 

17.3 £ Python Steffi C++Jf 

Ralf W. Grosse-Kunstleve, David Abrahams 
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«£ python thin, ft#- m%c++$m 

W, Python +<£«. 

Boost, http://www.boost.org, ft —ISil 50 C++J?&<)-&,, 

Sfnnr^i'jBoost.Rational, —-MTifflft*, VXR Boost.Python, ‘6^ 
C++m&% Python tTM. Hitt, 

ft include <boost/python.hpp> 
ftinclude <boost/rational.hpp> 

/* */ 
static double 

as_float(boost::rational<int> const& self) 

( 

return double(self.numerator( )) / self.denominator( ); 

} 

static boost::python::object 

as_str(boost::rational<int> consti self) 

{ 

using boost:ipython::str; 

if (self.denominator( ) -■ 1) return str(self.numerator( )); 
return str(self.numerator( )) + ”/” + str(self.denominator( )); 

) 

/* Python r*«*. *+**-*£ V 

B00ST_PYTH0N_M0DULE(rational) 

{ 

boost::python::class_<boost::rational<int> >(”int") 

.def(boost::python::initcint, optional<int> >( )) 

.def ("numerator”, fcboost: : rational<int>: ’.numerator) 

.def("denominator", &boost::rational<int>:denominator) 

• def <"__float„", as_f loat) 


.def("__str 
.def(-self) 

as_; 

.def(self 

+ 

self) 

.def(self 

- 

self) 

. def(self 

* 

self) 

.def(self 

/ 

self) 

.def(self 

+ 

int( )) 

.def(self 

- 

int( )) 

.def(self 

* 

int ( )) 

.def(self 

/ 

int( )) 

.def(int( 

) 

+ self) 

.def(int( 

) 

- self) 

.def(int( 

) 

* self) 

.def(int( 

) 

/ self) 


A 


599 




) 

ttife 

it®: 

»> import rational 

»> x = rational .int (1, 3) 

»> y = rational. int (-2, 4) 


A 

A 

A 

print "x = ", x 


X = 

1/3 


A 

A 

A 

print ”y = y 


y - 

-1/2 


»> 

print "x+y = ", 

x+y 

X +Y 

- -1/6 


»> 

print "x*2 

x * 2 

x*2 

» 2/3 


A 

A 

A 

print "3/y *•", 

3 / y 

3/y 

= -6 



Boost.Build Boost.Python If^S, & Boost 

WttAflreil«PJ**Wtt*S;«. &#!*, ftfl make ft Scons, 

ft#. &m»m iBoostwtt*, ***fir«i*o 

Boost.Python 

BOOST.PYTHON.MODULE(rational) 

{ 

class_<boost::rational<int> > ("int") 


BOOST.PYTHON.MODULE *BH—ffii(tt£{t)l!jKK&* 

fs^zis, 

WfMWIJfcfc Python 

l^boost:rational^M^#«C, IWTH* class.“int” 
fciSWJ'E, Python M-'NH, rational.int, 'EM 

*$'h3E0IISP£tS&7—4* boost:national 3HM&1BI. HcM boost:national ft 

tfiffl int nm int 

bp® ciass_««4>»*T-^ c++mxmimmmm&*, <s« 

^JRillKttAWMh Sfcfcftffl® Python 

Matt. «ft:fr**Mfma&i»lT7--«.def(...) 

aswBiwttstW: «pm mmm 
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mzirm sajMsari 

egSMffi^^ar (ft BOOSTJ»YTHONJWODULE«fi3MW). ft*, as.str 

Boost.Python M8P- 

C++^? Python SP?—#» 

a+JH\def(.. WT8l-*iJSWH&: 

.def(-self) 

*SjKT: 

,def(int( ) / self) 

^^»ntional.im3MI|irBWW#**1fc--7C«J*ft (__neg_J, IASPJJ 

sttnwH***—*a(n»*ttw^*«^w, ft&s£fli*ti im £iij 

Boost.Python JQJ#X&£«;|&S|] 

*&&#&*{; mmm±.m%. 

-'MSE^WW3l»rj*a«*HifW?fttt-tfc&Sft, __repr_hash _, £# 

tfWfc. HttAS. ftfi^+fcfSRW**, PTft http://cvs.sourceforge.net/ 

viewcvs.py/cctbx/boost_adaptbx/#-fl|, rational ext.cpp ft#, 

**«» 

Boost http://www.boost.orgi ^f.SHSS Boost.Rational, J0, http://www.boost. 

org/libs/rationali Boost.Python, JaL http://www.boost.org/libs/python„ 

17.4 Windows DLL ftjSft 

Stefano Spinucci 

(fcPFffiffl C ^ Python r*. ffiSS.lL&ft Python +WIJ—>t Windows DLL 

ctypes : 

from ctypes import windll, c_int, c_string, byref 
# AS#S£tAEhllapi.dll + hllapi 

Ehllap32 = windll.ehllapi 
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hllapi = Ehllap32.hllapi 

* 

h_func - c_int(l) 
h_text = c_string('A') 
h_len = c_int(l) 
h_ret = c_int(999) 

# JMftft 

hllapi(byref(h.func), h_text, byref(h_len), byref (h_ret)) 
print h_func.value, h_text.value, h„len.value, h_ret.value 

Wife 

ja w c mmm, 

void FAR PASCAL hllapi(int FAR *, char FAR *, int FAR *, int FAR *); 

W DLL Ehllapi.DLL (&*# Italian 3270 JtiftgtftUftt—•IBM 3270 

HLLAPI Thomas Heller ctypes JfM, Rf^E http://sourceforge.net/projecLs/ctypes 

m\, £*»**«**»«*. mm ctypes c 

“iiasi/r (tt&Mttttm) ft a. 

tfciw calldll, IfcaJi: http://www.nightmare.com/software.html 

«sijjifcr«. caiidii 

ft* Ctypes python 

UJ3IA. calldll Mffl-^-membufW Python C «S. Retypes 

ffltk, , Hjjscaiidii3?s»**£7. 

»nu. T®*ra-'MllO*W'»JiiffM caiidiUK*. ^TI^fn±HW ctypes 

M£&JR*fcfc8~T: 

import calldll, struct 

def myPrintLong(vVar): 

"• 4lfp merabuf 

print calldll. read..long (War. address ( )) 
def myPrintString (War) : 

’ ’ ’ tJty membuf • " 

a ■= calldll.read_string (vVar.address ( )) 

print a, len(a) 

def mySetLong(vMemBuf, vValueToSet): 

4 ^membuf 

vMemBuf.write(struct.pack('L', vValueToSet)) 
def mySetString(vMemBuf, vValueToSet): 

••• #membuf \0 ••• 

pack_format - "%ds" % 1+len(vValueToSet) 

string_packed = struct.pack(pack^format, vValueToSet) 
vMemBuf.write(string_packed) 


# +l^:AT\0 
» pack ( )>A7\o 
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# A Ehllapi.dll K&X+tiBft hllapi 
dlljiandle = calldl1.load_library (•.\\Ehllapi') 

function_address = calldll.get_proc_address (dll_handle, 'HLLAPI') 

# allocate and init three membufs with the size to hold an unsigned long 

Lsize » struct.calcsize('L') 
vFunction = calldll.membuf(Lsize) 
mySetLong(vFunction, 1) 
vTextLen « calldll.membuf(Lsize) 
vResult = calldll.membuf(Lsize) 
mySetLong(vResult, 1) 

# — ^ membuf, DLL £ 

# 24 x 80 ltffAOJ**# 

vText « calldll.membuf(1921) 

string_value_to_write - 'A' 

mySetString(vText, string_value_to_write) 

mySetLong(vTextLen, len(string_value_to write)) 

# 

calldll.call_foreign_function(function_address, ' 1111 ', ' 1 ', 

(vFunction.address( ), vText.address( ), vTextLen.address ( ), vResult. 
address( ))) 
myPrintLong(vResult) 
myPrintString(vText) 
calldll.free_library(dll.handle) 

calldll #)&&&*&&#) 

Brlif,9tib1k»T1Hm, Ctypes (fijfi 

ctypes JJf &&&&*.*»%&% ctypes JR**^*** 

3C«o 

*£ 38*4 

ctypes, JE http://sourceforge.net/projects/ctypes ( calldll, JE http://www.nightmare.com/ 
software.html. 

i7.5 swig 

Joe VanAndel. Mark Hammond 

4WBWE-^#«SWJWIT«ffl swig HjH:, MlifficttM 

rnwim python ( 0 mm 9 
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Kff]Mark Hammond % SWIG typemap, {$L~t£ comp.lang.python Jfeitffl 

typemap BOOL Win32 API None tfj Python 

g». windows ±®%n 

LastError, ftI*-£ig® FALSE MS H«g). 

#^fT»a8+#atWMS[Python( gil), l*ia£3liBlftSBa. 

%Cypedef BOOL BOOLAPX 

%typemap(python,except) BOOLAPI { 


Sfunction 

Py _END_ALLOW_THREAD S 

if (!$source) { 

Scleanup 

return PyWin^SetAPIError("Sname"); 

) 

) 

Wife 

RIRfe&WHWr, python GIL. ilil 

SWIG except ftJ^)»ft*-*«t»W 

typemap „ & typemap 4 1 , Python C API !g Py_BEGIN_ALLOW. THREADS 

8Uk Py_END_ALLOW_THR£ADS , ifiil^S'J 

(Hi SWIG ^4-Sfunction GIL. 

typemap 'EtfttfijS] C M«Kfl£n*£ (iSE 

FALSE Python 

SWIG fQ'EW typemap fHEJCghT^t http://www.swig.org ftflj ■ LastError M Windows 
API fKjXtSJfl. Microsoft MSDN, http://msdn.microsoft.comi ?f5 9 

£■£# oil 

17.6 ^ PySequence_Fast ^ Python 


& i#: Luther Blissett 

Mtcif, (fti double) Wftffl*#*:. 
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Python c rm, &&&-+ Python ff- 

M'Aum 


& Python C API M Python fffMJT&M&R] PySequence_Fast g». 

^include <Python.h> 

/* */ 

static double total(double* data, int len) 

{ 

double total *» 0.0; 
int i; 

for(i=0; i<len; ++i) 

total += data(i]; 
return total; 

} 

/* Tffi*#*#** python JMMtlt */ 

static PyObject *totalDoubles(PyObject ‘self, PyObject *args) 

{ 

PyObject* seq; 
double *dbar; 
double result; 
int seqlen; 
int i; 

/* m-wm*** V 

if(!PyArg.ParseTuple(args, "0", &seq)) 
return 0; 

seq = PySequenc®_Faa t(seq, "argument must be iterable"); 

if(!seq) 

return 0; 

/* >£&double */ 

seqlen - PySequence_Fast_GET_SIZE(seq); 
dbar - malloc(seqlen*sizeof(double)); 
if(!dbar) ( 

Py_DECREF(seq); 

return PyErr.NoMemory( ); 

} 

for(i=0; i < seqlen; i++) ( 

PyObject *fitem; 

PyObject *item - PySequence_Fast_GET_ITEM(seq, i); 
if(!item) { 

Py_DECREF(seq); 
free(dbar); 
return 0; 

fitem = PyNumber_Float(item); 
if(!fitem) { 
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Py_DECREF(seq); 
free(dbar); 

PyErr_SetString(PyExc_TypeError, "all items must be nuntoers"); 
return 0; 

} 

dbar[i] = PyFloat_AS„DOUBLE(fitem); 

Py_DECREF(fitem); 

) 

/* it*. */ 

Py_DECP.EF (seq) ; 

result = total(dbar, seqlen); 

free(dbar); 

return Py^BuildValue("d", result); 

} 

static PyMethodDef totalMethods! ] = { 

{"total”, totalDoubles, METH_VARARGS, "Sum a sequence of numbers, 
(0) /* */ 

)/ 

void 

inittotal(void) 

t 

(void) Py_InitModule("total", totalMethods); 


itmi&T c python n’Wiumm&mz# -m python 

Wtl PySequence Fast ?tl PyObject_GetIter 0 (HMSMTMClW 

c python c 

4dtAr*«^Tj^iia*»M Python F??|J (sXKftkfiTSfWSfi) C ftfi 

£ double HAftreUftSKitt C lift total « 

», Python sum 

-tarn, —t>c aft) fta-^wa (k* ) «$»#». 

PySequence Fast Python 

m JllJMM' Python ttimAttttKJlffl 

36, Maaftttf»T PySequence.Fast £0i&0 0 (BP C NULL, — 

fim), iP* Python PySequence.Fast ig0ra#WX«fc. 

. in* Python xjfcfifffflHWMIW'H (J&ftfsj&ltfS. j$BTS 
fWJfc), PySequence Fast «fi«#*0-'* 

nJliW PySequence Fast PySequence .Fast GET_SIZE 

(jEinfmfefr**mwap#, b w** c »a mauoc */j^jsw 

30). o, PySequence_ 
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Fast _GET ITEM 

(XW-ffiST c ffy Python rjSBlSfffflilffl 
WCftBiM*) *IE«l4b3irt#figa»^^#. SfFfl!Ci6^» Python r*. *? 
M**M-£*, &*ilHiWS Python C API (RPffiftjg&gittffl 

Py.DECREF), Py_DECREF, ffl&, $P 

PyjNCREF). 

(IWft Python £13), 

. PyArg ParseTuple M31ffl . 

• PySequence_Fast ig0— 

• PySequence. Fast_GET_ITEM iSfe]—1SafflM3lffl i 

• PyNumber Float ig0—^^r6<J^lfflo 

^*—^An«M9C API Python r«S»ft. ttMmifc 
python ttc API 

, sn*-e 

®ata4.«*±w« (w«»jt , eiS0W5iffl#iSiiT*^Efiff*»3«Mo. *a. ® 

(s£rr:£) Python MeAPI ifc&*£B-^*fW3lfflo 

tfcJP, PyNumber_Float ft PyScqucncc_Fast 

*Sl. Hitt, PyArg. ParseTuple 

m PySequencc Fast GET ITEM A*S0—Iffl (WffiS#«7C 

ffl+HTafttttaffWSaWftSKP*). Hitt, £H^Bft(K9£ia4£Altt9lfi). ffl 

«/§-.&: -Rmnmn&i&pfn «#+«—t***, smtt-EUb 

Python ft floaty*. (tfcin, «fnf#A ft 

«»«;#) M«i4. 

(ilia PyNumber Check) S&WltJSift, 

ae&» mu, mwGmkm. 

«£#-#, distutils fi. 1^>M^ setup.py ft£tf» 

ACSftWSW-tB#, 

from distutils.core import setup. Extension 

setup(name="total", maintainer="Luther Blissett”, maintainer_emai1= 
"situ@tioni.st", ext_modules=[Extension('total', sources' 


rjgfn* A 
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mm liftfsas. 


$ python setup.py install 

ra^ mm python m 

m, site-packages 

s£&w 

Python http://www.python.org/ 

doc/current/ext/ext.html ft 1PJ i Python C API MXSi .91 http://www.python.org/doc/ 
current/api/api.htmli #?f£ Python “Distributing Python Modules” — 

», distutils /**o« in a Nutshell A. 

!•/,& Python C API fH distutils 


17.7 Python ff5ij«)7c* 

Aitfc Luther Blissett 

Python W c r«. Python (*KttPr«ft5M0 

PyObject_GetIter PySequence_hast : 


^include <Python.h> 

static PyObject ‘totallter(PyObject *self, PyObject *args) 

{ 

PyObject* seq; 

PyObject* item; 

double result; 

/* V 

if(!PyArg_ParseTuple(args, "O", &seq)) 
return 0; 

seq = PyObject_Getiter(seq); 

if(!seq) 

return 0; 

/* m##:*!*# */ 

result = 0.0; 

while((item=PyIter_Next(seq))) { 

PyObject *fitem; 

fitem = PyNumber_Float(item); 
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if(!fitem) { 

Py_DECREF(seq); 

Py_DECREF(item); 

PyErr_SetString (Py£xc_TypeError, "all items must be numbers"); 
return 0; 

} 

result += PyFloat.AS DOUBLE (fitem) ; 

Py_DECREF(fitem); 

Py_DECREF(item); 

) 

/* */ 

Py_DECREF(seq); 

return Py^BuildValue ("a", result); 

} 

static PyMethodDef totitMethods[ ] = { 

{"totit", totallter, METH_VARARGS, "Sum a sequence of numbers."}, 
( 0 } /* */ 

) ; 

void 

inittotit(void) 

{ 

(void) Py_InitModule("totit", totitMethods); 

) 

Mb 

PyObject_ Getlter , PyObject_GetIter 

fflST PySequence Fast (»*«iA#»S- fi'SHUtt® 

Hift. ^Js2PliSft5Pf3fcW, is 

1^7G*£*B£gW. 3tt]&8&S*ft*Pit7GX W &#, JJfW. PyObject Getlter 

Python sum 

fig. *a, 

PyObject_GetIter Python StJfc Python 1*3 

assttiter). 'eniffijgiuo, 

PyIter_Next *«JRT“(BJIIMMI 0 *NULL, 
M;ti£ftfiJ7*S*{iZH). PyObject.Getlter ft PyIter_Next , HJttftff] 

ifiMSfll Py_DECREF 

•g'jarM (*a«?Bfi#Cft«fiF3W:tttotitx) distutils 

fi. £ c setup.py «£«=, 

from distutils.core import setup. Extension 

setup(name="totit", maintainer="Luther Blissett", maintainer_email= 
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"situ@tioni.st", ext_modules=[Extension(•totit', sources=['totit. c'])] 

) 

t&jsmwft&m-. 

<m> $ python setup.py install </m> 

python 

site-packages BRa?A«ttR. 

python ?m, fflcnm 

python *awra#tt«-affifc«. 

timon.py: 

import timeit, operator 
from total import total 
from totit import totit 
def timo(fn, sq, init): 

T = timeit.Timer('timon.%s(%s)'%(fn,sq), 'import timon\n'+ init) 
print ' %5.5s: %5.2f' % (fn, T.timeit(40000)) 
def totpy(x): 

result = 0.0 

for item in x: result item 
return result 
def totre(x): 

return reduce(operator.add, x, 0.0) 
def totsu(x): 

return sum(x, 0 . 0 ) 

if_name_— '_main_' : 

print 'on lists:' 

for f in 'totre totpy total totit totsu'.split( ): 

timo(f, 'seq', 'seq-range(2000)') 
print 'on iters:' 

for f in 'totre totpy total totit totsu'.split( ): 

timo(f, 'g( )', 'def g( ):\n for x in range( 2000 ): yield x') 

S'MUlJMMJ Python timeit 40000 

2000 't-KlUWmfo 2000 timeit.Timer 

am, mtt, , & 

“import timon”. 

BPih-efnSfitJf float (m^izizs mo. 

reduce ft sum gMtetftW, 0.0 fijjfcffi. 

«*MttJWl±. VIM -O M^4-ff#*isfT (a# Python 5iM«), 
& Python 2.3 ±Witfrt*3S;S:: 

<m> $ python -0 timon.py </m> 

on lists: 
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totr© 

136.04 

totpy 

118.18 

total 

56.61 

totit 

59.66 

totsu 

74.11 

on itara: 


tot.ro: 220.86 
totpy: 198.98 
total: 199.72 
totit: 201.70 
totau: 157.44 

jE*Hfc0rJ&W. reduceg» : SS-'Hfc Python 

£t?P.£$S£itt, ««W«rtaS* sum. sum 5)5^^® 

lii&B, c S*. 


M«#4 

Python http://www.python. 

org/doc/current/ext/ext.html ttS 1 ] i Python C API W3tt3, JE http://www.python.org/doc/ 
currcnt/api/api.html i #?§ Python + W “Distributing Python Modules” — 

$, fi{Ji«S:^TdistutilsfeW^W®^. A-BW3519 #M.SI Python Wft**2&7 

Python in a Nutshell W.& flT J&fttilA, Python C API. distutils 
1illAK;E£ftf&W3l.&« Python w Library Reference fYZRT timeit £(*)??. 


17.8 M. Python nTiJlffllttCaa&ipiS® None 

Alex Martelli 

Wi&T c W& Python iKBftffSiRIllSttX 

(BP Python W None), 

JR*** 

««afi**-^aEWca#[. *a python *w$nTS»: 

def emptyl(*args): 
pass 

def empty2(*args): 
return None 


r«wi£A 
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static PyObject* 

empty3(PyObject* self, PyObject* args) 

{ 

Py_INCREF(Py_None); 
return Py_None; 

} 

static PyObject* 

empty4(PyObject* self, PyObject* args) 

I 

return Py.BuildValue(""); 

) 

Wife 

- -'Wfi C 3S^Wffl7 Python *f7 Python 

0None o return Py.None, Mca-fflMS, 

None- mmt EMsOtil/A Python WS7 C W®&7iI0 W*t*t-S-7# 

aw python *t&, 

-£3&!IIW*]-&{£ffl Py_INCREF„ 

ffi—fefSi^W return Py_None ( pr"7f»*fot/l-S&Sff¥Mn#JEW«K, Slfflit 

static PyObject* 

empty5(PyObject* self, PyObject* args) 

< 

return Py_None; /* *•*$&*** */ 

) 

None Py_INCREF, 

PyBuildValue OttT'frMM C igI>3{R£ Python Wtff&'Eff&itffl ), «B*$ldi7~#- 
3lKMVL&' Py_Bui Id Value None *f*. 

Python 2.4 7» C API 

Python 2.4 65crM, Py_RETURN_NONE, return igW, 

M£iS*4 

Python 7ffl®^^WtnifawAT-ii(}°JS http://www.python.org/ 

doc/current/ext/ext.html $flj i A7 Python C API WXfc'iflf## http://www.python.org/doc/ 
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current/api/api.html 0 


17.9 gdb ilttaiSttAW c rs 

Joe VanAndel, Michael Aivazis 

C/C4-+ python trm& unix unix *7-fiH**. 

M'Aum 

We Python r«»f?ISW-4g core dump "Tl^ffl-g i&9UM^Jltr 

«. «JSWR«TW^«i*aH» 

tMn Numeric, ®). 

<m> % gdb /usr/bin/python 2 .1 </m> 

(gdb) br _PyImport_LoadDynamicModule 

(gdb) run # fed python 

(gdb) cent # *t. l*J#tfir«#«A 

(gdb) # ¥4 Python 6<J»> prompt + ft!If]—Mmport it^ 

(gdb) finish # a*#xi 

(gdb) br wrap_myfunction # An ,&>pR 

(gdb) disable 1 I 

(gdb) cont # BS 1 ! Python, ASS WSfl 

Wife 

OC++r«iS^T Python ft core dump, ffifttfllft^Kpilfl, * 
BPiltf gdb (ftMMMKJS UNIX UNIX 

¥■&, gdb«#w^issw^«s2.i4) gdb 

fit*. *1*ft*&fii;fr»ra#iTfT. 

m&zin, faxm&KMs&'p&m'pm, 

(#*#*) «K Pylmport 

LoadDynamicModule 0§»+®r, 

a#, 49;tti>riilt&«*WJfi^r«**rA. 

python a® 

(2Mt$PythonftffftHIWIrttl&a (Mift, affl*«S£*JWMHai). 

&*■#«#*«*£** python ££a*AMftw±#+;M-^4^«ftBtt. 
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nT^ftModules/main.cXft, Itlll—'ttfStt: 

void Py_DebugTrap(void) { ) 

mmts.mirm'p, Py_DebugTrap( ) 0 gdb 

ft, Sl'Py.DebugTrapO^itBgRrfflT, Bfcfc'MWlFftT maioc t. WBMfc 

tt^red£a«wjLia«-^*r^. —-amsur g db a 

MPI (message passing interface) Jffll'fo 

**sm 

gdb ft<&:£t3 (ft gdb help), f«li(Sft^t (http://www. 

gnu.org/manual/gdb-4.17/gdb.html) . 

17.10 

i&itt: Will Ware 

^JEftftS-'t C r«, 0r 

**»« Python Python. 

ifeift, ft Objects/object.c ‘fiPAT^'J® ft. ftfifcftJ*y_PrintReferences pf9#f.£.iilf : 

void 

_Py_CountReferences(FILE *fp) 

int nr, no; 

PyObject *op; 

for (nr *= no - 0, op » ref chain ,_ob_next; 
op !“ &refchain; 

op - op->_ob_next, nr +- op->ob_refcnt, no ♦- 1 ) 

( > 

fprintf(fp, "%d refs (%d), %d objs\n", nr, _Py_RefTotal, no); 

> 

c tr®'PficATTmtf)%: 

#if defined(Py_DEBUG) II defined(DEBUG) 
extern void _Py_CountReferences(FILE*); 

#define CURIOUS(x) { fprintf(stderr, __FILE__ ": %d ", „LINE„) ; x; } 
#else 

#define CURIOUS(x) 
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#endif 

^define MARKER( ) CURIOUS(fprintf(stderr, "\n")) 

#def ine DESCRI3E(x) CURIOUS (fprintf (stderr, " " #x "=%d\n", x> ) 

#define DESCRIBE_HEX(x) CURIOUS(fprintf(stderr, " " #x "=%08x\n", x)) 
#define COUNTREFS( ) CURIOUS (_Py_CountReferences(stderr)) 

mm, makeOPT=”-Dpy_DEBUG”*M^i#T Python, Py_ TRACE_REFS 

Cn« makefile +<££3 7 , &T: 

debug: 

make clean; make OPT="-g -DPy_DEBUG" all 
CFLAGS = S(OPT) -fpic -02 -I/usr/local/include -I/usr/include/python2.3 


ififc 

mj Py_INCREF ft Py DECREF, Py_BuildValue. PyArg_ParseTuple 

VAR PyTuple/List Setltem/Getltem Python 

TSffl i$i'M Py . TRACE_REFS), Python sys.getrefcounts 

T'ff-'S#. Objects/object.c jWt’Wj’y PrintReferences 

'Plfc Py PrintReferences, ^^ftLPy.CountReferences 

M_py_PrimRefe rc nces 

_Py_CountReferences 

PyJNCREF ft Py DECREF, _Py CountReferences ‘ffSS SMXt&ft-jIffl , 'E£r£li| 
Python (BP'^Py.RefTotalMfi) EPWtM 

COUNTREFS £. &#, % jiffaftWSJ?nt. 

XfT-SJSaftMWF. 

NW, core dump, 

mzm 

Python ttffljSBlC. (SMfifc: “Usethe 

force, Luke"’ “Use the source, Luke”) 


rs? o*a 
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sin 


&itt: Tim Peters, PythonLabs 

python^7***8*® *±&n»w. ustestt 

:m». &&«*»]&«»## 

£1*1 


python, wettiuwi 


\vmm. 


a^«B*itt->M^iiwk*aA«»*aMra*Bir. «r"Hfi^xtas4.*w—«*«, fa 

python 

ST, Python ft*}, in*ffcM| 3 ]*f£ffl c 

tiSt Java, Python «a (£#i2) MftfeflliE 

b Ug . 


aftawtfjwfWRikis+fflafi^*^. fa*txt*i 

MftitKMWIB*. Python ffltfc. M§«, J«*Python 

<a* python 

£T, Python S^«tpI^*W^«)F,^a±fcfcSfflaWKffe«W^ 

m, — wmm-< 

*rT--Mfi*afc*M Python@w. SB-&, <fcB*«gBtt£«Hb*-*flfH*i®# 

-#, ®WB*^ttA»S*MW3»a±^JWff»X^fttt««FWjS!S#. iftSISS. 
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John Bentley, Programming Pearls and More Programming Pearls (Addison-Wesley ) 

"fS+flWMr#* Bentley 

% Communications of the Association for Computing Machinery fCACM) ^iKl - •'MB3J 

Robert Sedgewick. Algorithms in C+ + or Algorithms in C (Addison-Wesley) 

Jfc XmiZTffi 

#l»W**SL Scfa Python IfeifiM Python fflj£ 

It® c C++. Sedgewick M 

aw python ras. a&#-+*«#, ftt^ftaattwira. 

Donald Knuth, The Art of Computer Programming, series (Addison-Wesley) 

*w*#w#5*. ^4san-*-Mr««s®. atwiUBmw 

tt*. Jlri$7«JB*«W. m£a*tt.X&ttlA¥3W. Mfl. 

fC^ifWSi? (£W. £«r«T**— 

w*«. me. 

')3 i ££ t£, On-Line Encyclopedia of Integer Sequences £b W W 

M FI, 9L http://www.research.att.com/~njas/sequences/Seis.html . Python $r 

*b?&t python efMM9WiMRttj6tta*r)ti£. 

a^PltoAiMHR**, S'JAlfenl^HJlfcMSM. e^aanE! python, 

fiWHJMMR'E, 

i+frtftl timeit.py 

fST time.time i£A[B] J Fa±WltWfffiJl:^'[s]W, Mil time.clock ftA[^7a-f'J! [ ]SMiEA[ff] 
W*0 (tt$n, ft Linux j£^4 , S4utM@ CPU ^tHWl'a], jfff Windows ±PJg wall-clock). 

fi Python 2.3 ?IAT-^SfMtimeit£^, 


#>£ 
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fi/jNfflgtfTm, sh\aim£*4* 

timeit, 


*f§I^W^ timeitPython«*JfSffr£. £&, shells® 

WKTiB^tW^^tiLiWMWEWftahdi ^iWB, 

% python timeit.py ”100 + 200” 

10000000 loops, boat of 3: 0.0932 usee per loop 

% python timeit.py ”100 - 200” 

10000000 loops, best of 3: 0.0931 usee per loop 

-'Mesi wastes, xtrattw python, tfcswwtffEtB *—mi 

:&K&*W Python & £ ^-t-32 $ft frWJf 

SET_LINENO|gtTO, 

-**ab*m£**, o.i5ins, 

0.0932ns. 2*0.93 = 0.186ns IR? timeit 

Msst-sii* 

iRttWM-safrtwiflsitt. a'M^st&itAs*. 

% python timeit.py "100 + 200; 100 - 200" 

10000000 loops, best of 3: 0.151 usee per loop 

% python timeit.py ”100 + 200” ”100 - 200 ” 

10000000 loops, best of 3: 0.151 usee per loop 

% python timeit.py "pass" 

10000000 loops, best of 3: 0.0203 usee per loop 

o. 02 ns */K fiatffiRmSM o.093ns W*S*B5nfl*1B;*:W. SKS. 

% python timeit.py "100**100" 

100000 loops, best of 3: 4.04 usee per loop 

% python timeit.py ”200**200" 

100000 loops, best of 3: 9.03 usee per loop 

% python timeit.py "100**100" "200**200" 

100000 loops, best of 3: 13.1 usee per loop 

vcm'bnmm, . mwm 100**100 j? 200**200a^wtt 

timeit Python Library Reference ta 

dSWteE*ffiffl'£ff]. timeit, 

“setup” aw. it an. 

shell 
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% python timeit.py -s "import random" \ 

-s "x=range(100000); random.shuffle(x)" "sorted(x)" 

10 loops, best of 3: 152 msec per loop 

timeit Rfcmatf'I® #!,#*&-&, &j5ft(f fifiillr 
sorted(x)„ Bf&i timeit ft^XM^Rilff 10 

Su£T ms (ft Python 2.3 f 3 , timeit &£K»is ffi-gr, (I^ft 2.4 

% python timeit.py "import random" \ 

"x=range(100000); random.shuffle(x)" "sorted(x)" 

10 loops, best of 3: 309 msec per loop 

#A random. . 

mwii'mttifimiiz o(n). mnmmvmmffjmm o(ni og n), 

ffitt timeit 

ft»^if#2i, 10% 

fomwm timed m 


18.1 rmF¥m>Mm^. 

&i$t: Tim Peters 

ft£ 


M&Jrm 

try/except 

* [§|B4£# 2.3 *0 2.4 
try: set 

except NameError: from sets import Set as set 
def unique(s): 

.... jg®-'!'*,#«?>];&. £ + &*iS* . 


*$ 
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try: 

return list (set (s)) 

except TypeError: 

pass # 

# *##*#*, 

t = list(s) 
try: 

t.sort( ) 
except TypeError: 

del t » 
else: 

return [x for i, x in enumerate(t) if not i or x !- t(i-l]] 

# 

u = [ J 
for x in s: 

if x not in u: 

u.append(x) 

return u 


ttife 

*1*W unique *«&-***! s *##. » + 

{SHtfiPftffiSM. It®, i«fflunique([l,2,3, l,2,3])ig|l]-^nJtt.t^ 
yJWJfyJll. 2, 3], unique(‘abcabc’)iIlil-^ra*fl^iJWI??'J[-a’, ‘b’, ‘c’], 
ffl unique(([l, 2], [2, 3], [1, 2]))ig® M!ffilS[[2, 3], [1, 

itio'etias 

unique 

itisfrWW'^r». 

vttttftftMaa. ir-wm^TL^mm &}#>&#. hj unique 

a»WX^N-|B]Jt^W (® CXn), StilM 

tt«. Hst(s).sort( ^ 

TypeError, $f]gKtttRift s «l7G**»raM ! tt, 
t@#4T unique O(nlog(n)) 0 XtToP^HIM 5 

as). PythonaiaiMsortRWffl 
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unique MHW|a]£¥2fl#lfi]-BP, O (n 2 ), & 

xMnnwtSHi, 

Zft, £S4Hi^J^*«§ST£g#W*14 (fitftiMna&31ifc7&—2fr). 

fit## 18 . 21 *. 

M£i£*4 

18.2 U 0 


18.2 

Alex Martelli 



IWWf!* 

«**. w-*®* f 

f(x)=f(y)B*. xfftfy. 

Wft*. T®*- > Ml5*Jlkff 

» IflWirt 2.3 *o 2.4 
try: set 

except NameError: from sets import Set as set 

# f seqtt;fc*£ra«$ttXtfi**. seq# 

# ft&TG# X, f (X) 

def uniquer(seq, f=None): 

. ft®* f + """ 

if f is None: # f f(x) -> x 

def f(x): return x 
already.seen - set( ) 
result = [ ] 

for item in seq: 

marker = f(item) 

if marker not in already_seen: 


m-m 
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already_seen. add (marker) 
result.append(item) 

return result 


fc*TC**»WHH9. R«H*-fc&«w4&>Mtwiir. 

K-tt»i*«T. -tt, tam^^mBim, uniquer 

ff^*#». fa«#3K6H*ri&#«xtft. wfnama x fp y ^ 

Wfrm, f(x)=f(y) c &£&*!««#» f, (Identity, 

tm. ®*sm. python«wwft*diS). aaitww=fin»g»M 
f, &sw?iA£^e<ja^«o 

ftn*##ard^^^7£*sisWffiai, ffi^**ew*-jfctba, 

fi*»flS&TO**£itt9). &JJ3 uniquer *tSL£jg, S#£«M*tmFlJ3?5$$: 

def uniquer_last(seq, f=None): 
seq - list(seq) 
seq.reverse( ) 
result - uniquer(seq, f) 
result.reverse( ) 
return result 

ft Python 2.4 4*, tt^fflft uniquerjast —-&iS 

result - uniquer(reversed(seq), £) 

reversed. TO. S'MW Python 2.4 MK&*, 

seqfcmEMtfTJ. rfnm-liSA (BP^SK + fft uniquer 
aft) seq. t tin-. 

somelines = uniquer_last(open('my.txt'), str.lower) 

&&&*)&&¥■ somelines T-^X*Xft my.txt WW*. XmftSR 

WA/h^WEsijwtT. atHW!refl**(frM. ^m^w****#*®-^. a 

python2.4 WrtftWieveised, a'NWttllt 
reversed M&f*. 

(set-like) «jg», 

mmt£mx.MsetM®£, Tffi*a»j§«r8:»*«, ’Z®T7tmxwmmi&z 
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def uniquer_with_simplest_fallback(seq, f=None): 
if f is None: 

def f(x): return x 
already_seen = set( ) 
result = [ ] 

for item in seq: 

marker = f(item) 
try: 

new_marker * marker not in already_seen 
except TypeError: 

class TotallyFakeSet(list): 
add ■* list.append 

already_seen - TotallyFakeSet(already_seen) 
new_marker = marker not in already_seen 
if new_marker: 

already_seen.add(marker) 
result.append(item) 
return result 

is.i u 

Python bisect, ft ff] W *fcS! JM9 H £o 

8*. if rtaa»rcpr# 

lol - [ [1, 2], [ ], [1, 2), [3], ( ], (3, 4), [1, 2], [ ), [2, 1) ) 

print uniquerflol, repr) 

# #iti: [[1,2], [ ] , [3] , [3, 4] , [2, 1]] 

uniquer. repr 

\ttm diet m set. 

Hfl. BPi$dl=d2, 05«W^li6repr(dl)!=repr(d2), j&Mlrf- 

«pr ita» 

sf r epr i 

_repr repr Hfttflffl. 

^ 7 c*, a^g»R#iS 7 c**a, p imta 

«**§IW7G*. &/§, 

def fancy_unique(seq, f, p): 

""" f “*#" »7C* 
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& p j&XtiAafe# (index, item) """ 
representative - { } 

for index, item in enumerate(seq): 
marker = f(item) 
if marker in representative: 

# #■ index item & for 

index, item - p((index, item), representative[markerJ) 
representative[marker) = index, item 

# 4iixt*5l##**M**tf*J** 
auxlist - representative.values( ) 
auxlist.sort( ) 

return [item for index, item in auxlist] 

bp, 

mis mfi-einKWiMimTi* ■. 

def fancier_uniquer(seq, f, p): 

""" Mt£jf£Xft #J7G*. 

(index, item) 5'j&+(index, item) """ 
bunches - { } 

for index, item in enumerate(seq): 
marker - f(item) 

bunches.setdefault(marker, [ ]).append((index, item)) 

auxlist - [p(candidates) for candidates in bunches.values( )] 
auxlist.sort( ) 

return [item for index, item in auxlist] 

VrVm&&Wi 

fMSRiUS. 

isiu-i- fancy unique m 

« “i” nan*. 

{B^fancy_unique*ffiffijftln, : 

def complicated_choice(words): 
def first_letter(aword): 

return aword[0].lower( ) 
def prefer((indxl, wordl), (indx2, word2)): 
if len(word2) > len(wordl): 

return indx2, word2 
return indxl, wordl 

return fancy_unique(words, first_letter, prefer) 
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complicated.choice prefer tt'fgJftT, fancy _unique 

indx2<indxl THAI'S. ffiVA, word2 tfc word 1 7&i£iM0 indx2, word2 

®*t< 5PHJ, indxl.wordl ASIE5JtW*SS. £ prefer 

(mtS»Jg7SMLn£ Haskell). 

#*t*R 2 ;-'Mgi$ES®:, as-# 

Haskell MSMAWfl], a#.®ffl,f0^ft Python . 

mz$m 

18.1 H. 

18.3 

Sean Ross 

(random samples with replacement), —'W? 

n+ujffiirm. 

import random 

def sample.wr(population, _choose=random.choice): 
while True: yield _choose(population) 


Wife 

random.sample ita?C0att#. ilSjRlffiW 18.4 IVPWUXT^r 

*itj8**«*-g. s*±. 

£HIf^Sfll£3lfl:*a7 random.choice. sample_wr 4h8:tlS?Cl?-W: f&i|$ 

T-esa, ■e&gA&fflWT*. nm 

ttfll-'feforjBW, #<i*'Nt*UWrbreak, "Jclfteffl 19.2 
50 ASCII : 

import itertools 

from string import ascii_lowercase 

x » ’'.join(itertools.slice(sample_wr(ascii_lowercase), 50)) 


*$s 
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string.asciijowercase “abcdefghijklmnopqrstuvwxyz” „ sample_wr 

from string import ascii_lowercase 
from random import choice 

x = ’'.join([ random.choice(ascii_lowercase) for i in xrange(50) J) 

Sife, a^W.^PftJ)P^{IMsample_wraS^6<Jo *il, &U 

random.choiceja^M^S^, 

mzm 

Library Reference ft Python in a Nutshell EKl random 

18.4 

Raymond Hettinger 

random.sample 

M'AJjm 

MJi.Ri$ffl/L&random.random^ 

import random 
def sample(n, r): 

" r " 

rand - random.random 
pop « n 

for samp in xrange(r, 0, -1): 
cumprob - 1.0 
x - rand( ) 
while x < cumprob: 

cumprob — cumprob * samp / pop 
pop -■ 1 
yield n-pop-1 

random.random(xrange( 10), sample list(sample(10,3))o 

fa random.sample(xrange(n), r)>FI«], sample(n, r)R{£/f]^fRif$|*I?F- 

r «£ n*t5Js:), r #: random.random e ifijii, sample £,£&tfj r 
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ffi random.sample 

#»**«». JMMUlHHfrWEHflMMt. random.sample »—'MHISWttjiSfi. 
0(r), [fllAWJ sample jgftSfrB'ffSJfi 0(n) 0 

Donald E. Knuth The Art of Computer Programming, Volume 3, 
Seminumerical Algorithms fHj 3.4.2 "W, jfeft Knuth 1$ JtS W® 8H-fc 3 fl’ 0f$li9i: 

S-fcMlffl n & random.random„ 

jew—ts«w&ss, ^x, sample 

Wpop, 

*TO(r)„ 

Library Reference fO Python in a Nutshell 4 1 random 65J0. 


18.5 lifiBit 

$ri&: Paul Moore. Mitch Chapman. Hannu Kankaanp 

ft* 

#***■». (i$#S: aW*flMMf*A*a:. $□£ 

m ■ratmntisuMs:. 

MX** 

«#flS (Memoizing) A*. ftj*£®*8%6WI 

It50, at 

T iilQftt Fibonacci gft, 

fib_memo * { } 

def fib(n): 

if n < 2: return 1 
if n not in fib_memo: 

fib_memo[n] - fib(n-l) + fib(n-2) 
return fib_memo[n] 

aiaa*® 

def memoize(fn): 
memo = { } 
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def memoizer(*param_tuple, **kwds_dict): 
if kwds_dict: 

return fn(*param_tuple, **kwds_dict) 

try: 

# ttS&^memo^#, **JfcM**r*. 
try: 

return memo(param_tupleJ 
except KeyError: 

memo[param_tuplel = result = fn(*param_tuple) 
return result 
except TypeError: 

return fn(*param_tuple) 

# ft 2.4: memoizer. __name__ « fn. _ _name_ _ 
return memoizer 

memoize fib ZIS, g&MSjWTODBJS, Mi12yFffl»PA3l$ 

SjggMfW. ^^memoizeW^fK^^J^W^^fib, ffl 

def fib(n): 

if n < 2 : return 1 
return fib(n-l) + fib(n-2) 
fib - memoize(fib) 

memoize Python 2.4 , Wife, £ Python 2.4 

4', memoize): 

@memoize 
def fib(n): 

if n < 2: return 1 
return fib(n-l) + fib(n-2) 

Wife 

memoize -t-#gC, —'bSSS f„ f iS0—'memoizer, memoizer 

TfflS -^ScaW memoize: 

def memoize(fn): 
memo * { } 

def memoizer(*param_tuple, **kwds_dict): 
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if kwds_dict: 

memoizer.namedargs += 1 

return fn(*param_tuple, **kwds_dict) 

try: 

memoizer.cacheable += 1 
try: 

return memo[param_tuple] 
except KeyError: 

memoizer.misses += 1 

memo[param_tuple] - result = fn(*param_tuple) 
return result 
except TypeError: 

memoizer.cacheable -= 1 
memoizer.noncacheable += 1 
return fn(*param_tuple) 

memoizer.namedargs = memoizer.cacheable = memoizer.noncacheable = 0 
memoizer.misses = 0 
return memoizer 

S®. memoize 

(mutable arguments) len, ffo£#® (named 

parameters) MS®:. 

memoize 

memoize 

(keyword arguments) s£ BJ$#® MPSlffl (iltf&SfPffiffl 

try/except *AtJS). (1ft, a^ft^ff 

memoize "116(4, 

«Jfc£JL*. 

S£3S*4 

20.4 

18.6 3C30SL—^FIFO##§ 

Sebastien Keim. Alex Martelli. Raymond Hettinger. Jeremy Fincher. Danny Yoo, 

Josiah Carlson 

(f& 

(BP-^a5fetb^j, fifo). 
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$c,lriuj VJs-Fz£{k list jf-fj Knuth $} Art of Computer Programming 4 1 W—'f'.S tiiMrft 

python fifo. 


class Fifo(list): 

def __init__(self) : 

self.back - ( J 
self.append = self.back.append 
def pop(self): 

if not self: 

self.back.reverse( ) 
self(:] - self.back 
del self.back(:] 
return super(Fifo, self).pop( ) 


ttifc 

if __name__ — .main..: 

a = Fifo( ) 
a.append(10) 
a.append(20) 
print a.pop( ), 
a.append(5) 
print a.pop( ), 
print a.pop( ), 
print 

# HUU: 10 20 5 

self.back, 

self ktb. tHktt&TWM&tiS. '££MJsM?>m 
#*«•£. ZSJSm O(n). n S t 

ft, S'Mfr*-BP 0(1). 

Python FIFO append fO pop(0)A 

m. 

class FifoList(list) : 
def pop(self): 

return super(FifoList, self).pop(O) 

*a, , mwmztt pop^ewiswat* ooo, m> n 
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class FifoDict(diet): 

def_init_(self) : 

self.nextin « 0 
self.nextout = 0 
def append(self, data): 
self.nextin += 1 
self(self.nextin] = data 
def pop(self): 

self.nextout +- 1 

return diet.pop(self, self.nextout) 

ft Python 2.4 collections.deque, —ftStffl^ FIFO ({£ 

append ft popleft 

import collections 

class FifoDeque(collections.deque): 
pop * collections.deque.popleft 

ffi.§.i£n{J5«{S8-§£, 

tTT-»«'Ja. FftZM Python 2.4 Python timeit 

—3000 M Fifo 6000 & append #1 pop 62ps, FifoList 

2HftW78, FifoDict 137, M FifoDeque 30. ii§ |S]gg&<j*J(i§|r A 10 1BZ 

/§, (FifoList^g&sMSffiffim. Fifoffl 

B j 0.62s, FifoList fFlW 3.8s, FifoDictl.4s, M FifoDeque {Z 0.29s„ & Python 

2.4 4 1 , FifoDeque Python 2.3, 

MFifo£fi-&#Mft#. 

Library Reference fO Python in a Nutshell 'FFLSM list fO diet i^J i Library Reference 
collections ({Z Python 2.4) fH timeit Python in a Nutshell ‘F ATtfc 

ffcfKl—^ i Donald Knuth, The Art Of Computer Programming (2.2.1 *#;>J 14 )„ 

18.7 

David M. Wilson, Raymond Hettinger 

foWAm-'t ft £ m & wm-t, 
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n f£*8 UserDict.DictMixin 

m, n„ mm®? mo mifMvkttm, m DictMixin 


import UserDict 

class FifoCache(object, UserDict.DictMixin): 

••• 

def __init__(self, num_entries, dct=( )): 
self.num_entries = num_entries 
self.dct = dict(dct) 
self.1st = ( ] 

def __repr__(self): 

return '%r(%r,%r)' % ( 

self._class_._name_, self.num„entries, self.dct) 

def copy(self): 

return self. __class__(self.num_entries, self.dct) 
def keys(self): 

return list(self.1st) 

def getitem (self, key): 

return self.dct(key) 
def __setitem__(self, key, value): 
dct - self.dct 
1st - self.1st 
if key in dct: 

1st.remove(key) 
dct[key) - value 
1 st.append(key) 

if len(lst) > self.num_entries: 
del dct[1st.pop(0)] 

def delitem (self, key): 

self.dct.pop(key) 
self.1st.remove(key) 

def __contains__(self, item): 

return item in self.dct 
has.key = _ _contains_ _ 


FifoCache : 

if_name_== '__main__': 

f * FifoCache(num_entries=3) 
f("fly") = "foo" 
f["moo") - "two" 
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f["bar"] = "baz" 
f["dave"] = "wilson" 
f["age"] = 20 
print f.keys( ) 

# ^ ifa ['bar *, 'dave', 'age'] 

iSUSHW, FifoCache % 

0^7 UserDict.DictMixin, FifoCache #§jgl®7—(P&St) &P: nJVk& 
?AWife^SCffl FifoCache (RS^ff.ih “®XiyjT &BW&B 

?E Python 2.4 4 1 , aJliW FifoCache ‘fftfj self.lst SB^ collections.deque &<J—-'F&'fl'IJ , 
MT^S—'Mist, self.lst.popleft( ), ifn^FJS list self.lst.pop(0)„ deque 

£§WffiW remove 

def remove^from_deque(d, x): 

for i, v in enumerate(d): 
if v — x: 

del d[i] 
return 

raise ValueError, '%r not in %r' % (x, d) 

fifo js“£#” w». -'I'E 

milTi t-JSLRU (Least Recently Used, Ai&AdHKffilKM). 

w#a#a^3ew**a* lru : 

class l.RUCache (FifoCache) : 

def _getitem_(self, key): 

if key in self.dct: 

self.lst.remove(key) 

else: 

raise KeyError 
self.1st.append(key) 
return self.dct[key) 

LRU am, ffiRZ&GH(im±£(l<)£-&Km. MS, *7 
self.lst.remove^ffliS®^f^ff®i:^, 0*(§]«&** 0(n), n 

Aft. J5fW. BPffiFiFO^BSXtT3H?Hff*«ffiBr^S*S«W^^, “W# 

■»*r wa&sa'MJfflaw^a. 

Library Reference ftl Python in a Nutsell UserDict WJC^i 5.14 T 

UserDict.DictMixin «|-fWt8P. 
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18.8 gCiJJ—-fBag (Multiset) 

Raymond Hettinger, Alex Martelli, Matt R 

(set-Hke) wmm, mm 

C++fP SQL 4 >fl<J multiset, Smalltalk ffl Objective C bag, VAR Haskell 
Edison $ifc 0 

wzum 

mn^vx^-A' bag python 2.3 

jg««jX*, *&, 4&#Pg®T6<j£36. 

Python 2.4 Silt, Python 2.4 

M£3i, Python2.3: 

from operator import itemgetter 
from heapq import nlargest 
class bag(object): 

def __init__(self, iterable"( )): 

# tv*** Ji* 

self._data = { } 

self.update(iterable) 
def update(self, iterable): 

# update from an element->count mapping, or from any iterable 

# 48$ element->count & 

if isinstance(iterable, diet): 

for elem, n in iterable.iteritems( ): 
self(elem) +■ n 

else: 

for elem in iterable: 
self(elem) +- 1 
def __contains__(self, elem): 

# 

return elem in self._data 
def __getitem__(self, elem): 

# + 0 

return self._data.get(elem, 0) 
def __setitem__(self, elem, n): 

# 0, »&:£ 

self._data(elem) = n 

if n == 0: 

del self._data[elem] 
def _delitem_(self, elem): 
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self[elem] = 0 
def_len_(self): 

return sum(self._data.itervalues( )) 
def _nonzero_(self): 

# **JML-len„. SSrfctfc&t* 
return bool(self..data) 

def eq (self, other): 

# bag*ffi*>*ftbag*i# 

if not isinstance(other, bag): 
return False 

return self..data — other..data 
def ne (self, other) : 

# bag bag 'T'fs] 

return not (self == other) 

def ..hash..(self): 

# bag*tt;ft**tt**:***tt7G* 
raise TypeError 

def __repr__(self): 

# m* 

return ’%s(%r)' % (self. ..class...._name._, self..data) 
def copy(self): 

return self. __class._(self..data) 

..copy.. - copy # f-copy &ik 
def clear(self): 

» mumt** 

self..data.clear( ) 
def __iter__(self): 

for elem, cnt in self..data.iteritems( ): 
for i in xrange(cnt): 
yield elem 

def iterunique(self): 

return self..data.iterkeys( ) 
def itercounts(self): 

# 4$, element-count 

return self..data.iteritems( ) 
def mostcommon (self, n=*None) : 

a®n *@-**J* 

( element, count) count 

if n is None: 

return sorted (self .itercounts ( ), key-itemgetter (1), reverse=True) 
it = enumerate(self.itercounts( )) 

nl = nlargest(n, ((cnt, i, elem) for (i, (elem, cnt)) in it)) 
return ((elem, cnt) for cnt, i, elem in nl] 




635 


Wife 

Python mmmiTtm. mtMR diet ft set (M. Python 2.4 Jf*&, 

setflg^/Trt^M, 4 Python 2.3 + , set flrf sets «&&«£), kitbag, 

$#^f# / i*7n)R£Kj—'f'3K$l„ itt^K queue, deque (/A Python 2.4 JFftfr, 

collections *1*/ 

M^Mbag (gp multiset) ^ 

»e—'MB# jsiiki«&. bag, 

*&J§ffl4t8m, ttR&BUgftJKi* (ttdM 2 . 5 , 

|B]£2006 4f, +#KtnASI«®J¥. 

bag API iffJS^gi, &**7A^PJ&&MBfeitft bag zm 

ttin-. 

>» b = bag ('banana') 

»> b[ 'a' ] 

3 

»> b [' a' ] +- 1 
»> b [' a' ] 

4 

»> del b (' a ' ] • Ajft bag * #rft “a" 

»> b( ' a ' ] 

0 

^ttbag^M*tfc^etM*g|*«JRttifiItf:*, igdlfg (fc») SO, bag 

bagasifftT;L#^«^iSft (aa^-Wyc 
&. aa2c«, §^7c*®*6<i»:«^'etbaiawek:«, ai&eiemem, ooimtxnw). 

#{§{$7—'KfrfSfft mostcommon count Pf##7!jfKj(element, count)® 

5tf. TBS—mostcommon MfflT’: 

»> bag(word for line in open('somefile.txt') 
for word in line.split( )).mostcommon(5) 

(('to', 83), ('for', 71), (tha*, 61), ('of', 53), ('and', 52)] 

bagw api settfdm, B^sdictw, n- 

m add jrmm-Tttiktt, *f7*§£fflffiw&Mim2rffi, twmwH* bag 

bag (liat JflftflM**. setttffl BP T). <E*4f«11l«T, S 

«PM#/J'®*f«;7. ffiSSSiMaWW 

T(Antoine de Saint-Exupery) „ Jifflil,, ObVA&ticM't' bag A 
fll, bag, «JgSig®-^ffM bag. 

dictJBttJl¥«HMMfr:frSt. #SW7—'M'JSWS*: 

def bagjoin(bl, b2): 
b ” bag(bl) 
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b.update(b2) 
return b 


diet ffiJ. bl fq b2 

T bag, bag ft bag.update ft#*-tMnffijftft 

«@o 

bag ft API, fffts 

*, *aw»t#±**®iS3W«ftt. python 2.3 *iifT. -br 

tfo Python 2.4Vtit, S^S Python Python 2.3, 

Python **, Python 2.4 Wttl, 

ft*# Python 2.3 ft£tt£&Sft. Python 2.3 »***#***£*. ffi* 

*#AiiJ python 2.4 ft£€*, &ffiflAT-«***lfft**ttW«**. 

Jg&»*4 

Smalltalk ft Bag 3c, J5, http://www.gnu.org/software/smalltalk/gst-manual/gst__49.htmli C++ 
ft std::multiset SL http://gcc.gnu.org/onlinedocs/libstdc++/latest-doxygen/classstd_ 

1_ lmultiset.html «, 

18.9 S Python 

Jurgen Hermann, Alex Martclli. Oliver Steele. Chris Perkins. Brent Burley. Lloyd 
Goldwasser. Doug Hudgeon 

jfcl S4 Python C ^ftflriSHytfcftM*?:, ft condition?iftme:iffalse„ 

• 'hW«&&ft Welle «*A Python R»ft, £«K 

for i in range(1, 3): 
if i — Is 

plural = •' 

else: 

plural = 's' 

print "The loop ran %d timers" % (i, plural) 

m-. 
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for i in range(1, 3): 

print "The loop ran %d timers" % (i, ('', 's')[i != 1]) 

bum ■. 

for i in ranged, 3): 

print "The loop ran %d time%s" % (i, "s"[i—1:]) 

for i in ranged, 3): 

print "The loop ran %d time%s" % (i, i != 1 and 's' or '') 

The loop ran 1 time 

The loop ran 2 times 

*«**&£'. (^iftrue«iffalseW#2.-aic#SPWIWffl 

ffl) &W2T7: 

for i in range(1, 3): 

print "The loop ran %d time%s" % (i, i — 1 and •• or 's') 

False, wiitn/ga 

The loop ran 1 times 

The loop ran 2 times 

Hitt, -ttfcift. ^ iftrue « iffalse 
* False) ttfM, tkip* 

for i in ranged, 3): 

print "The loop ran %d time%s" % (i, (i ■■ 1 and l ' ' ] or [ ' s' ) ) [0] ) 

«. 

for i in range(1, 3): 

print "The loop ran %d time%s" % (i, (lambda: ' ', lambda: ' s ') [i ! -1 ] ( ) ) 

for i in range(1, 3): 

print "The loop ran %d t ime%s" % (i, [ i=*l and ' ', i!=l and ' s ' ] [ i ! =1) ) 
for i in ranged, 3): 

print "The loop ran %d time%s" % (i, 

(i==l and (lambda:'') or (lambdas'))( )) 

mwjjrOL, iB£Wifi'eise#®*M¥i?#£7o 

for i in ranged, 3): 

print "The loop ran %d time%s" % (i, 's'*(i!=l)) 
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Wife 

M. C, C++J& Perl mi Python (?:). 

attUtttt?**, ««it3SiTEP^WMSfC^^, a# 

isrWUr4fAfTft»«#aft{effl-SttB««. &*:£»1t«T, Python jEMfrTit 

J^aPfiSflEWH 

afliKjfsaraw. 

Sifetod, *f7 100 «>««*« 99.44#, 'HSSifSWiffelseigW. to 

JMWfrSHfcM itfelse fiBfcM£-'N&i*5S4 1 (bTW«« lambda »SC«t*W#JSS, 81% 

S7 10000 ‘f’fJTW 56 m. *1^««h-iHluaS*raJiT. 

Python, 

mm 4.i9 ^yjtsjwsp#. 

* Python +im&mrmmDM *a7G*fM9tt*UK. ♦1JKJ*wT*i5pri!ltt*» , W 

-^SP#. ditto* iftrueWiflWse^S+W-^SR#W 

##WW«sffl. »JSW»MW^#^JSfflT. to*WflUS*4‘H*, fljffl and/or 
■dUflF^WJJfflFIft. dto* iftrue « iffalsc MhJFalse ft) Python (g, 
tilBTf!6iaSlJfl*ffi. ftTRRttlftMflUilft “TJTHySr False” ftj|b1®, 

lambda mx, aR+mRTwmaMttm&T lambda 

&£. ttwmXRM&. 

class cond(object): 

def __getitem_._(self, si): 

if si.start: return si.stop 
else: return si.step 
cond - cond( ) 

i*ra#*ir3ftr*'fttw«ia*= 

for i in range(1, 3): 

print "The loop ran %d time%s" % (i, cond(i—1:'':*s']) 

*HfeJfa;+ cond #*«*««*, ftifetod iftrue iffalse BrW, to* 

ifc&L'WWm , immm £*«*- -/&««« (syntax sugar), 8|5& 

^toJEScf&ffl lambda: 

def cond(test, when_true, when_false): 
if test: 

return when_true( ) 

else: 

return when_false( ) 
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print cond(x%2=0, lambda:x//2, lambda:3*x+l) 0 
tt*. Python Jtftxd' 

iWffl'l?, PEP 308, http://www.python.org/peps/pep-0308.html. 

m&mw 

4.19 Hr. 

18.10 ifg*U 

<$ 1 #: David Eppstein, Tim Peters, Alex Martelli, Wim Stolker, Kazuo Moriwaka, Hallvard 
Furuseth, Pierre Denis, Tobias Klausmann, David Lees, Raymond Hettinger 

4*** Python Eratosthenes 

was. s*a«w#ife: 

import itertools 
def eratosthenes( ): 

Eratosthenes ±$.##4f'J • " 

D » { 1 # (composite number) B* ti$ >J *£% — 'f*Aft@-T 

for q in itertools. count (2) : # q^2, 3, 4. 5, ... 3L93 

p - D.pop(q. None) 
if p is None: 

# q**Dtt*. ®jfcq&** 
yield q 

# *q«#a***ft (qf£*£-**&0-T) 

D(q*ql = q 

else: 

# x <- smallest (N*p)+q &0L&& 

# 

x = p + q 
while x in D: 

x += p 
D[x] - p 

tttfe 
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Eratosthenes 

^W«frBSfiWM«a#T. Tiii*-'MWBT-&l*a[ttJ5W*«, 

def primes_less_than(N): 

# n W*ft*J* 

primes = [x for x in (2, 3, 5, 7, 11, 13) if x < N] 
if N <«= 17: return primes 

# VXfrftmfr 

candidates - [x for x in xrange((N-2)|1, 15, -2) 

if x % 3 and x % 5 and x % 7 and x % 11 and x % 13J 

top = int(N ** 0.5) 
while (top+1)*(top+1) <= N: 
top +- 1 

# 3-#*. 

while True: 

# «-**** 
p = candidates.pop( ) 
primes.append(p) 
if p > top: 
break 

# 1J m**#*X&X(***&Mt**&* 

candidates - filter(p. _rmod _, candidates) 

# *JTtt***». **>£«] <*#> 

candidates.reverse( ) 
primes.extend(candidates) 
return primes 

-WFiEtt/M* 8192 AWr***, Eratosthenes ** (*—+ 

iglBW 1.2 GHz M Athlon -+Ai+ITta±, jsfrft Python 2.4) JfJ B* 22ms, jiff 
primes Jess .than 9.7ms i Hilt, ttHl^aSJRttWilgXirT Sfflifflffi 

-'Nffii®, SPA&fflT primes_less than *a*MS'£f, 

eratosthenes SUHWm 199999 eratosthenes ftff 

II^I'bJS 0.88s, TO primesjess than fefrt 0.65s„ 

primesJessJhan , *4«Stt*b. &fn&SUIB5£ 

eratosthenes W». tMH, StfDRTliUlftft—WI81, MR 

def erat2( ): 

D - { } 

yield 2 

for q in itertools.islice(itertools.count(3), 0, None, 2): 
p - D.pop(q. None) 
if p is None: 

D[q*q] = q 
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yield q 

else: 

x = P + q 

while x in D or not (x&l): 

x += P 
D[x] = p 

XfF 8192 &WFf, erat2 16ms, M eratosthenes WW(8]S 22ms, 

«F, tm 199999 KAftXft. 0.49s, M eratosthenes 0.88s. m, erat2 M 

»mmmi eratosthenes -#». BET25%. 

ttm q=3 JF&, ffl While True q += 

2, mfa&MIBtb -{£ffl itertools W count ft islice 4%. ftgftfcig 

Hr*. M* Python 4*. 

^lfciflFa«[»*a > MI.IMI*aEA. 3 Wfflfft. mait 

as. *a, aA^aifcEftttwwr: *&*«*«!«. »■»»«*»/]'. urns 

T. 

def primes_oneliner(N): 
aux - { } 

return [aux.setdefault(p, p) for p in range(2, N) 
if 0 not in (p%d for d in aux if p>=d+d]] 

*a, 

primes_oneliner f 2.9s (itJPJ'^f 8192 &<0fHTjRft)> W eratosthenes 

AW 22ms, primes Jess than R® 9.7ms-0f&, 3»7S;4— 

««««, 4 wwttJfcffa*r*r no m 300 m, row 

mzzm 

**7*W£W*ife&XfiyflW*HR. Kenneth Rosen W Elementary 

Number Theory and Its Applications (Addison-Wesley ) i X ^ $( M i£ £ fo ,6,. W, 
http://www.utm.edu/research/primes/. 

i8.11 

Antti Kaihola, Scott David Daniels, WJ. van der Laan 
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mz&m 

def _bytes_to_bits( ): 

# **-**«-*«*, 
the.table = 256*(None] 

# *Hn***r*»*JUM7, 6, 1, 0], m&L-*.±.£ 

bits_per_byte = range(7, -1, -1) 
for n in xrange(256): 

#>Mr*n**#*: l*X8 

bits = 8*(None] 

for i in bits_per_byte: 

# m# ntt 

bits[i) - * 01 •[nil] 
n »» 1 

the_table[n] - '*.join(bits) 
return the.table 

# MftT 

_bytes_to_bits - _bytes_to_bits( ) 

def binary(n): 

# 4 #: 

assert n>-0 

# 

bits = [ ] 

while n: 

bits.append(_bytes_to_bit(n&255)) 

n >>= 8 

bits.reverse( ) 

# O', 

return ''.join(bits).lstrip('0') or 'O' 

M, ft binary KM4tSjS«5KT 1 » 1 ffi, 1 &. 8 fit, 

def binary_slow(n): 
assert n>=0 
bits = ( ] 

while n: 
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bits.append('01'(n&l)) 
n >>- 1 

bits.reverse ( ) 

return join(bits) or 'O' 


Wife 

def bin_with_sign(n): 

if n<0: return '-'+binary(—n) 
else: return binary(n) 

*#tt«zya£«»h»iaa. n&am, 

def bin_twos_complerrent (n, bits_per_word=l 6) : 
if n<0: n « (2«bits_per_word) + n 
return binary(n) 

*# binary “0" (3 n * 0 

a* Python 2.4 

def bin_fixed(n, bits_per_ word-16) : 

return bin_twos_complement (n, bits_per__word) . r just (bits_per_word, ' 0 ') 

ft Python 2.3 ‘P3ft&ft3rfrA'li 

def bin_fixed_23(n, bits_per_word-16): 

result - bin_.twos_complement (n, bits_per_word) 
return ((‘0’*bits per_word)+result)(~bits_per_word:] 

are. site. 

Library Reference ft Python in a Nutshell 3& oct ft hex 65X1^ i 18.12 

*MI 

18.12 

Moon aka Sun, Raymond Hettinger 
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import string 

def format(number, radix, digits=string.digits+string.ascii_lowercase): 

. digits' ascii *#>, 

—- 

if not 2 <= radix <- len(digits): 

raise ValueError, "radix must be in 2..%r, not %r" % (len (digits), radix) 

# K&**W*JMa*-* “digit- (**#*£&*£*). 

* «£■«£«!#. 

result - [ 1 

addon = result .append # 

# it %' sign' (Xf-f number >=0 % $) ### number >= 0 
sign = '' 

if number < 0 : 

number - -number 
sign = 

elif number *» 0: 
sign - 'O' 

_divmod - divmod # 

while number: 

# .to IS): rdigit - number % radix; number //- radix 
number, rdigit = _divmod(number, radix) 

addon(digits[rdigit]) 

# <to***jtf), ft 
addon(sign) 

result.reverse( ) 
return •join(result) 


Wife 

if __name__ — _main__': 

as_str = ’qwertyuioplkjhgfdsazxcvbnm0987654321' 

as_num = 794958495662021938637189341768S4772085778985434624775545L 

num * int( as_str, 36 ) 

assert num == as_num 

res = format( num, 36 ) 

assert res == as_str 
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digits 

^»/h^Ascn^*«u*, ^#ws^s»*36, *a, (m 

, i^«s«ph*w*». ttn 

iMWITftfcW#*. 4SJg* 

SS****ld'liW: 

1. «saw«i**-^jy*, flusw.join w-w# 

2. («/J'W«&£*£iS). ftjgflgtt'h&ft. to*« 

3. #*»«#» result.append . 

4. *prtJIftfJ divmod—divmod,, 

(to result.append) Wf«. 

TffiS-'NM! format W^J, "ft" **-+*-«*#, 

digs - [ d+'-’ for d in 

'zero one two three four five six seven eight nine' .split! ) ] 
print format(315, 10, digs).rstrip('-') 

# Wf >4i: three-one-five 


JE£iS*4 

Library Reference fa Python in a Nutshell f$^ : T 1 l*Ji£iS:!&octfa hex 65X@i 18.11 

& w iiLzmmm o 

18.13 isa*s»st#»^^rt*a» 

&i4t: Scott David Daniels 

Mt»?v «;«a-^iiriB»ifi V wwa» (IMOBs*). w 

wjitW3a*M4H*^i8*T- > r«5fejeiii»«. 

»s»r- mh 
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def farey(v, lim): 

iim =***)£-# 

£-#); (1, 0) &"££■'. 

n ti i» 

if v < 0: 

n, d = farey(-v, lim) 
return -n, d 

z = lim - lim # 0 

lower, upper = (z, z+ 1 ), (z+1, z) 

while True: 

mediant - (lower [ 0 ] + upper [0]) , (lower [1] ♦ upper [ 1 ]) 

if v * mediant[1) > mediant(0): 
if lim < mediant(l): 

return upper 
lower = mediant 

elif v * mediantll] — mediant[0]: 
if lim >= mediant[l]: 

return mediant 
if lowerl 1 ] < upper[ 1 ]: 

return lower 
return upper 

else: 

if lim < mediant[l]: 

return lower 
upper = mediant 

import math 

print farey(math.pi, 100) 

# (22, 7) 

Wife 

( SL http://www.cut-the-knot.com/blue/Farey.html) 0 

flTBMfcffl farey, 

probability - 0.333 

n, d - farey(probability, 100 ) 

print "Odds are %d : %d" % (n, d-n) 

# # ih: Odds are 1 : 2 

(ttftcttot, °X#Pyrex) 

»*Mft6£JI!1R£8aSo.o. 1.0#q 0.5 

WftWUC«iS**«. iireUB—#aaHft (continued fraction) , 

farey if +»iU-a«*r: 
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if v < 0: 


elif v < 0.5: 

n, d = farey((v-v+1)/v, lim) # lim is wrong; decide what you want 
return d, n 
elif v > 1: 

intpart = floor(v) 
n, d = farey(v-intpart) 
return n+intpart*d, d 


James Farey g—1816 ^ Journal of Science 

n„ two, 

0/1, 1/5, 1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4, 4/5, 1/1 

(tfcto, A/B, C/D. E/F), •t>|S]Wai5^» (C/D) 

'B^T(a+e)/(b+f ) 0 

wzm 

Library Reference ft Python in a Nutshell int ft long i JfeHliJ??'!] 

.JAl http://www.cut-the-knot.org/blue/Farey.shlmlo 


18.14 





•&i#: Mario Hilgemeier 


import math 

class Measurement(object): 

••• ••• 

def __init__(self, val f perc): 
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self.val * val # 

self.perc = perc # 

self. abs - self.val * self.perc / 100.0 # 

def_repr_(self) : 

return "Measurement(%r, %r)" % (self.val, self.perc) 
def_str_(self) : 

return "%g+-%g%%" % (self.val, self.perc) 
def _addition__result (self, result, other_abs) : 

new_perc = 100.0 * (math.hypot(self.abs, other_abs) / result) 
return Measurement(result, new_perc) 

def_add_(self, other) : 

result = self.val + other.val 

return self._addition_result(result, other.abs) 

def_sub_(self, other) : 

result = self.val - other.val 

return self._addition_result(result, other.abs) 
def _multiplication_result(self, result, other_perc): 
new_perc - math.hypot(self.perc, other_perc) 
return Measurement(result, new_perc) 
def __mul„(self, other): 

result - self.val * other.val 

return self._multiplication_result(result, other.perc) 
def „div„(self, other): 

result - self.val / other.val 

return self._multiplication_result(result, other.perc) 


Wife 

TBhfiXt Measurement : 


ml - Measurement(100.0, 5.5) 
m2 - Measurement(50, 2) 


# &£% 5.5%tt*lt(t 100.0 
I 2%*»*4 50.0 


print "ml 
print "m2 
print 
print "ml 
print "ml 
print 
print 
print 

# ttib: 

ml = 


a n 


ml + 


ml / 


/ 

m2 

m 2 

m2 

m2 


ml 

m2 

e n 
_ n 


" (ml+m2) 
"(ml-m2) 


ml 
ml 
*, ml 
', ml 
(ml-m2) 
(ml+m2) 


+ m2 
- m2 
* m2 
/ m 2 


(ml+m2) 

(ml-m2) 


(ml-m2) 
(ml+m2) 


# 

# 

# 

# 

# 

# 

# 

# 


m2 

ml 

ml 

ml 

ml 


100+-5 
50+-2% 
m2 '• 
m2 : 


5% 


m2 

m 2 


/ 

(ml+m2) 
(ml-m2) 


150+-3.72678% 

50+-11.1803% 

50004-5.85235% 

24—5.85235% 

(ml-m2) = 75004--11.7851% 
(ml4m2) = 0.3333334-11.7851% 
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iasa^** loo, ak£$j 5.5%bj, sfeft]«j*ss, 

J&t 94.5 ft 105.5 2|BJ. 

Xtf. 


Measurement T£f# float {Z3d# Measurement fKj$#J;£. 

raw«#tw. fa&fo -faw o% 

M Measurement #5gjaffiAi+#. tfcjtn, 

JEft3%M«H, #flflr8UBTW36rSCtMH*l*W#« (flM**IM9lit 
«&St, 4/3*pi*^gW*^r)i 

r - Measurement(1, 3) 

v = Measurement(4/3.0*math.pi, 0) * r * r * r 
print v 

# Htiti: 4.18879*-5.19615% 

SffcSlisg!*T#fi o 

ffl.S.tt9ft£flRX£ Measurement £flft^tt£;iMft2raWg*. WME*+»R& 

iiMMftKjrmMm-ftiiaATmifim*] , 

if isinstance(other, float): 

other = Measurement(other, 0) 

*#. coerce_ ilSftJf 

Python ttXH^ft«>refllftft1tlMir£tt 

#0fc2ri£ (_ add_, _jmb_J$) ‘MllASMg. _radd_ 


some.measurement * 2.0 

2.0 * some.measurement 

fcfltt****± -#«f. ST&TBftt, * Python 

Measurement £fl|ft»jft , &ffl& 
fc. ftlJHfcttffl 7 Python 2.4 W decimal^, 

Mit». 

M£«#4 


Library Reference ft Python in a Nutshell [$AT math 
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18.15 U&ttHfaSft 

Yaroslav Bulatov, Connelly Barnes 

(^s^a^sum 

gSWWal*, iU Numeric ft numarray add.reduce) 

«h»w. M^aiemmKjsiHHA/j^ 

*?<*;*£ 

import math 

def sum_with_partials(arr): 
arr - list(arr) 
size * len(arr) 

iters - int(math.ceil(math.log(size) / math.log(2))) 
step = 1 

for itr in xrange(iters): 

for i in xrange (0, size-step, step+step): 
next_i - i+step 
arr[i] +~ arr[next_i] 
step +- step 
return arr(0J 


tttfe 

TBNt-'MMI sum„with_partials sum 

if __name__ == '__main_ _': 

arr = (0.1234567890123451*10000000 
true_answer - arr(01 * len(arr) 
print '"True" result: %r' % true.answer 
sum_result - sum(arr) 

print '"sum" result: %r' % sum_result 
sum _p_resu = sum_with_partials(arr) 
print 'sum_p. result: %r' % sum_p_resu 

# 

# "True" result: 1234567.89012345 

# "sum" result: 1234567.8902233159 

# sum_p. result: 1234567.89012345 

jEtaftBtSL, sum 

XftZlS' ffi sum_with_partials 
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m&mmmzpi (is>nr*w**j*), je»m '%mr an mRnt-Eu* 

**0W|5|* 

^-^-W-f-, 1RtStlMn-fllfl 4 »p ^, # 

1.234^ 123.4 *.^-4. 124.6, il&'J'tt— 'HR:#. “■&*.” 7 0.034. X 

SL&. *«*«#: 

total « 0.0 
for number in numbers: 
total +- number 

*'J total . *|i & #01 ## fi e-Jt-f tf 

*4U']i±tf*F*|-ffllfc4L+: *&#£*>■£-# 

ArtML 

—Sift., 

*<*.£• BA*to**T*Mr «****«.*. *a. **•*.#■#.**$*-■ 
±f]*,64Urt.R*iT*te--Mfc, i£#*.»r*#:tf*’, «Ait*itJW;UU*iiiWI' 


|b], sum_withj>artials ®»4>W&— 

arr - list(arr) 

a#*«*Mt*i~£ttiB. # 

U7jsum 360ms, sumwithpartials 

BRJUJIIMJ l-8s XjAiq#nft# («^ 5 fif). &Stfc±, inJMfc&fr— 
fflfSWtf* OMDflMJ Python rtaw long gmpy, hj* 

http://gmpy.sourceforge.net T®]W?EfS$:P&fclW$ittg|g?S), sum_with_partials 701*1 
sum *tT d n -f*. , 

sum ^07 0(n(d+Iogd)), ffi sum_with_partials flljfflltf 0(nd). *&, 
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ioeDc n is 

Tmsig' *a, 4*MXtttinwtX8Mxmmx. mmxtj&wjm 

iraas python 2.4 

'J 3 fi ftl 3? U £Kj, S^B i trH]£^®{^S^''5I®^fc6tl O(nlogn): R#f sum(sorted(data, 
key=abs)) 0 MJs, 5cS««MlfttSlgiilSWiltt, 
decimal.Decimal (S& Python 2.4 ftCffO'MMh ). 

gmpy.mpf .*««, »IffiaLK&tt-jS, fij&S? 

TUt# $311-: . JAL http://gmpy.sourceforge.net,) 

M£3S*4 

18.16 Douglas M. Priest &) Ph.D 

i£X. On Properties of Floating Point Arithmetics: Numerical Stability and the Cost of 
Accurate Computations, JAL ftp://ftp.icsi.berkeley. 

edu/pub/theory/priest-thesis.ps.Z , gmpy, JAL http://gmpy.sourceforge.net, 

18.16 asia^st 

/Si#: Raymond Hettinger 

BE*Ml(tfcin, 

python*, nm-mmmm /AMfifr^Pi 

prec - 8 # 15) 

class F(object): 

def _init_ (self, value, full=None): 

self.value = float('%.*e' % (prec-1, value)) 
if full is None: 

full = self.value 
self.full - full 

def_str_self) : 

return str(self.value) 
def „repr__(self) : 

return "F(%s, %r) " % (self, self.full) 
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def error(self): 

ulp = float('1'+('%.4e' % self.value)[-5:J) * 10 ** (1-prec) 
return int(abs(self.value - self.full) / ulp) 
def __coerce__(self, other): 

if not isinstance(other, F) : 

return (self, F(other)) 
return (self, other) 
def _add_(self, other): 

return F(self.value + other.value, self.full + other.full) 
def_sub_(self, other): 

return F(self.value - other.value, self.full - other.full) 
def _mul_ (self, other): 

return F(self.value * other.value, self.full * other.full) 
def __div__(self, other): 

return F(self.value / other.value, self.full / other.full) 

def neg (self) : 

return F(-self.value, -self.full) 
def __abs__(self) : 

return F(abs(self.value), abs(self.full)) 
def __pow__(self, other): 

return F(pow(self.value, other.value), pow(self.full, other.full)) 

def cmp (self, other): 

return cmp(self.value, other.value) 




precis). a^Ail 

MWt&mwmGL&g, twn, 

VX 3 , 3.527104 3.53, 0r0.002896, 

Python MWi§f¥,6, JJf VJMXkfkg&m 15-f- 

python 

2.4 decimal.Decimal 

auaam#miB. itn 

Python M GMP(Gnu Multiple 
Precision, gmpy, gmpy.mpf JL ifeW 

ftSa, *»#**#* + »«■ float Python 2.4 decimal.Decimal $ 

# gmpy.mpf(^^^^ffi«) F 15 gmpy 

WiKiSL http://gmpy.sourceforge.net. 

(Knuth. The An of Computer 

Programming, vol. 2, 214-215 M) W^SSC. 

# S**#-^##** 

u, v, w - F(11111113), F(-11111111), F(7.51111111) 
assert (u+v)+w — 9.5111111 
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assert u+(v+w) == 10 
# &*&&&$)&& 
assert u+v+w != v+w+u 
# 

u, v, w = F(20000), F(-6), F(6.0000003) 

assert u*v == -120000 

assert u*w == 120000.01 

assert v+w == .0000003 

assert (u*v) + (u*w) == .01 

assert u * (v+w) == .006 





def avgsum (data) : # 

return sum(data, F(0)) / len(data) 
def avgrun (data) : # 

m = data( 0 ] 
k - 1 

for x in data[1:]: 
k += 1 

m += (x-m)/k # 

return m 

def avgrun.kahan (data) : # Kahan 
m - data(0] 
k - 1 
dm - 0 

for x in data(1:]: 
k +- 1 

adjm - (x-m)/k - dm 
newm - m + adjm 
dm - (newm - m) - adjm 
m - newm 
return m 

import random 
prec = 5 

data = [F(random.random( )*10-5) for i in xrange (1000)] 
print 1 %s\t%s\t%s * %('Computed*, 'ULP Error', 'Method') 

print ' %s\t%s\t%s ' %('-', ’-', •-•) 

for f in avgsum, avgrun, avgrun_kahan: 
result - f(data) 

print '%s\t%6d\t\t%s' % (result, result.error( ), f. __name__) 
print '\n%r\tbaseline average using full precision' % result.full 

# 1 #): 
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Computed 


ULP Error 


Method 


-0.020086 15 
-0.020061 9 
-0.020072 1 
-0.020070327734999997 


avgsum 

avgrun 

avgrun_kahan 

baseline average using full precision 




“Rte" mAtty&fciZM:. tkfip. ^prec = 3B.d = F(3.8761)/F(2.7181), 
d.fullg 1.4264705882352939, 3.88 fP 2.72 (3.88/2.72) 

mxmmm&mm *a. y&zk&mm u ®&" ure** 

F . fctSD. flEffl F(2.7181.2.7181 )M*fi F(2.7181). 


mz$m 

18.15 gmpy. JE. http://gnipy.sourceforge.neU 


i8.i7 as 

David Eppstein. Dinu Gherman 

<*W-'h-*£.66<J?'Jig. «***J(x, ytftJtt, (±TWj«iStt) fflJt 

Graham fiMJtffi, TW*-'NMt 

def orientation(p, q, r): 

••• £p-q-r>0, <0. iSH-Bt. 0, "• 

return <q|l)~p[l])*(r[0)-p(0]) - (q 10 ] -p( 0 )) * (r[ 11 -p [1 ] ) 
def hulls(Points): 

• Graham ««. RffXlt * 

U - [ ] 

L - [ ] 

# Python 
Points.sort( ) 
for p in Points: 

while len(U) > 1 and orientation(U[-2], U[-l}, p) <= 0: 
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U.pop( ) 

while len(L) > 1 and orientation(L[-2J, L(-l), p) >= 0: 

L.pop( ) 

U.append(p) 

L.append(p) 
return U, L 

rotating calipers 


def rotatingCalipers(Points): 

JL4kftfiMtiJ s F9'\. ••• 

U, L = hulls(Points) 
i = 0 

j = len(L) - 1 

while i < len(U) - 1 or j > 0: 
yield U[i], L(j) 

if i *= len(CJ) - Is 

j — 1 

elif j == 0: 
i +« 1 

# »*«*#****«T. 

elif (U[i+1]ll)-U[i][I)) * <L[j]|0)-L[j-1][01) > \ 
(LJj)fl)-L[j-l][lj) * (U[i + 1) I0)-U[i) [0]): 
i += 1 
else: j -= 1 

HTBftfWtbMUlj&ZJS, 4K4T1 AfVVJttjSMit 

aewifio 


def diameter(Points) : 

**-*-*«****. ••• 

diam, pair - max( (((p[0)-q(0])**2 + (p[1]-q[l])**2, (p,q)) 

for p,q in rotatingCalipers(Points)] ) 

return pair 


mm$k hulls Graham 

Python sort (=?**, 1T5fcST x 

ia hulls rotatingCalipers Bft 

shst#®: jfcBttnr^aia^Ta-te+w^iiWj. *****^£*116*1 

tfTaSnTjSttrtJttWiaWffW, ®» diameter 


** 
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(ft Python 2.4 

max &mw. wrtemTYjrmn. &m±, 

sfnfttt^gg^, xmj 

*M#ft»x»y, x<yfqsqrt(x)<sqrt(y).&Srs]*^It|(S (*BLt, 
math.hypot(p[0]-q[0], p[l]-q[l]), 

(ftjn-W/Dtttx^ISffiWI). *£±, ft-*; 

*7Gill«ft«M*H. 

m&-. 

def orientation(p, q, r): 

return ((q - p) * (r - p).conjugate( )).imag 

••• 

elif ((U[i+1] - U(i]) * (L[j] - L[j-1]).conjugate ( )).imag > 0: 
i +« 1 

else: j — 1 
def diameter(Points): 

diam, pair - max([(abs(p-q), (p,q)) for p,q in rotatingCalipers(Points)1) 
return pair 

Points-sonc >t, 

«. «^«fjaa»#*, nan. 

aux - ( (p.real, p.imag) for p in Points J 
aux.sort( ) 

Pointsl:] * ( complex(*p) for p in aux ) 
del aux 

aSctft Python 2.4 >p, «ffHA, 

Points.sort(key=lambda p: p.real, p.imag) 

MR. ft«S, i 

*#i±«siiiti3*sw, sgatfWKgttSft*- 
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ttSJ8#*W'N*j«a:M7Gia(x, y)**/^K.&, 

Numeric 


E£&*4 

M. de Berg, M. van Kreveld, M. Overmars, \AR O. Schwarzkopf Computational 

Geometry: Algorithms and Applications, 2nd ed. (Springer-Verlag) 0 






51 s’ 

Raymond Hettinger 


Bk 

TopSage .com 


aft#»4J*»*ilMtfc7 Python M. 

Python 2.2 § I t:f]Eft£lMG0r*tt, ***»±«-7ani»tr. 'en 

Python 

£Mfg, t&3£«Sr®. 

»a-+5SK, fcfllfcfliftTlMgSfifefcit". 

*+fi»7-^1sraft3ltJfc. sortetKsetCsimsalabini’))^--^*^^^®®, 

+ ffl sorted 

Bfc7g&«ftitEB». #a» Python in for 

line in myfile: print line T . if token in sequence %i >F 

7—jS2J'£ft£tt2JT-'hEBii 

<US*1R4?. SftWJIt**#*--***. it = iter(mystring), 
«Jg, Sft#Wne*t36r|fe«WB. C*, elem = it.next(). 


660 



try/except «A««8E Stoplteration 

WS-, 

Sterns, 

, sorted ®«. set 

fcfcfifiTaWW®*, 

*i*—^xtjwa3E*i*ra^w. l iter__^ra, ft*a^ig0—>HSft#xt 

*. *3a*««T. &ttft0-'M5rSftS«0 

HiH:, affjtifcxfwjfcfl 

f, iter(0«tfif. 

ffMJSft*XrtMR«^S5*a next *1fc*L _iter_ _**. SSft&j&ifi, next 

Stoplteration itefit#&i$fij next Stoplteration 

## (—fif?±. Maft«W_Jter_jMSMffl«AJiifi0JS 

(_Jter__«5Sft«Ji^»[idempotent]W). 

5**»M«Sft#*llirafW* (WJtpf iterg»^ffl'e{n»ig0-1'^»), MMfgJ 
ftTftW. 

i. tt«<Mc««BtiS0-^«W»#7C*. liJWffi&xi 
tt»»ttaiW«*fWR##*7RT3e*M3iEftiai«r*ft^tittj5r?£. 

«^***=E«*a, 

it*ia»»" W:Mr£ff]i£&ig3fc, fcJ&iiSlftWIA. mWl=F, defuniq(seq): return 

sorted(set(seq))SltJft-#jLgfiiaaWWEg»»mfflftjaMIAW*-S. t$a9»5S<fi@ 

-#, &#a<jfWK». ««. saw*. M£L**iMFiNr c ftBMjgfia*. -e 

itenoois «j*. m%±, * 

T itertools 

MAStf&firattfcffaatlAifclBie. MA^#:frSC*ai-'Nfeja#. 19.1 nm 

iia^lAyield^a^, 0*£tt4lft9lft 

M^aastowts. aexsra^«#*6ff]i 

B 6 W&, «*-+**»_ _iter_ _^ra, MJjiM^next^ffi, 
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next —-t* Stoplteration #ft 0 Python ^F*3nP5h3®r 

*T£jaftSP3IA&BMffiJ£te, T^JMI. 

M. Python 2.4 JFftn, Python A4f&#§4Ki£^ (generator expression, 

genexps), 

-&£<£-'Hg*, (BP&X-'h&fci 

sp**»«£, -k-^tg*). 

sum(x*x forx inxiange(10))Sffl**^tf*m 10 tSffiWWffiMSTOiaM, 

n Mm® 

#mMM, Ain&&&M&-&imMRti}¥AMW 

»arsc*Burefi. 

BTBOMfM yield **«WI!l^3er.«fltiUWr. sm, 

(co-routine) 

(continuation) W, K#E*WI«MM fc «8*3«3«l4*», 

dispatch tuMisnisj 

WJt» (dispatcher), ft next 

aWSff*&«*£«(, 

Safi#*#!**#*-®!# (Sfc1feS&-'M*)^+« sorted, set ^?ff$), fW 

*ai(STK^tirtt»Brw«j^. **, Mwmmw (toHaskeii«sMD 

4j 8«, £t6#**WlfclOT**ttl6*4rt--'NS&fttEfflttiMfi, Uff-^Stt 
^a«^aw^fflsi6«ijaftt<t^*-^«r$s.w{SEiB]4 3 w, is&sie&# 
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SAlSWfiftt, &fiHt 

result = diet(enumerate(myseq)) 

result = set(word for line in page for word in line.split( )) 
def dotproduct(vl, v2) : return sum(itertools.imap(operator.mul, vl, v 2 ) ) 
def dotproduct(vl, v2) : return sum(x*y for x,y in itertools.izip(vl, v2) ) 
randgen = itertools.starmap(random.random, itertools.repeat(( ))) 
randgen = iter (random.random, -1.0) 

s ys .stdin mmrm. 

(Hfeifr-'h list ftS 

£iIM*Scig*§t*l. 

just-in-time &&&*! 

for break 

itertools (## Python Library Reference + itertools fft 

2H3) IPPUBi^aWfttiWiiSaEgfT. ^Python2.451 AT-'HS^fflset 
attfflT-'tSl Python JR^Wsets.py3fe«'eaEff»Hfc«a. «£JR-*ft£:iI& (£ 
ft. tfftft) KflCBft sets.py {gffl 7 itertools. ffl 

itertools 0TW, 

4»wr«^.«r, itertools 

19.1 range W@.^SajMi«Wa» 

&i|h Dinu Gherman. Paul Winkler. Stephen Levings 

HW-^SMEStt, xrange, (xrange R 

*«***). 

WZJrm 

BUHMmnxjustif&QmAQii&m, 

import itertools 

def frange(start, end=None, inc*1.0): 
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xrange " 

* $$ range/xrange 
if end is None: 

end = start + 0.0 # ft'end' 

start - 0.0 

assert inc tsanity check 

for i in itertools.count( ): 
next = start + i * inc 

if (inc>0.0 and next>=end) or (inc<0.0 and next<=end): 

break 
yield next 


Wife 

Python rt 

xrange 

mam*##*, * 

*«««. fcMn. *£*1**, AUfn®SiT 

«flE«5fera*^rni6r*ai-fl'ftift»swii. 


next +- inc 


import math 

def frangel(start, end=None, inc-1.0): 
if end — None: 

end - start + 0.0 # *$ft ' end' A 

start = 0.0 

nitems = int(math.ceil((end-start)/inc)) 
for i in xrange(nitems): 

yield start + i * inc 

frangel &*££*?*:*** ft frange 

4WR»il«WftJR*. tflfcaretlttHMrWH. lEftBrUtfitfili 

RM»tt+. «SaT^i&ft*»##l&, frangel 

mmm —fori in itertoois.coum( )#wt«w*h: mM.&i&m&'jiTfc 
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iU: 


i = 0 

while True: 

...loop body unchanged... 
yield next 
i += 1 

***ttfirw*. ueitoois, 

-■"TMW*. 

Numeric 

» Python fgSfj Numeric, I-m 

import math. Numeric 

def frange2(start, end=None, inc-1.0, typecode=None): 
if end « None: 

end = start + 0.0 # * ft "end"** A ft 

start - 0.0 

nitems = math.ceil((end-start)/inc) 
return Numeric.arange(nitems) * inc + start 

frange ft frangel ft. 

Library Reference xrange [*93?Bg$ftft itertools IcAR math Numeric 

Python (http://www.pfdubois.com/numpy/) 0 

19.2 jyLff*RTiSftxsf*«J«5iJ* 

Tom Good. Steve Alexander 

-T file •*-+ diet), list tfft y, y ft x 

x (WJttlfflUf for item in x £*&««£). JWX* 

Ailfc«# 5 tf fill wwawftfc: 

y = list(x) 

^Ifn, ftlJUftAS X ***«, list 

limit x 0 juM&ia, x n <mmm 


&ft3SW£jSiS 665 




itertools islice jEiHfcWUSSWXA 

import itertools 

y = list(itertools.islice(x, N)) 

Wife 

Python WXfiSctg. eUfc#SC*#W^«nTJSfW3ft. IMMRitA»iR«X*, 

#6W'J a»**isreMPiftjwr4f**w (a 

S*PSW) rtflp. itertools, £j*#BU* Python 2.4 'f’0<|£jft4*& 

fcsS. <MBafr«*HW. X*3£££SWW&fm*&fT####W»8. 

*a. w*. «4«»^-^g{bw?ra«xt#i«ya--MeFW, ib^w. ±m±mw 

list Xtjfe. ♦'Wf, ®a^W**Xt^iSft5(^'t , W5c*fafT»ff*&l6lW*«¥. 

was, 

grm (bptc*w«0*^psw). ustepw. 

^ iist(x)A^H^, £»«, te®&Wi2H4WW«, <*-£ 
JH[ifariinx], 

*a list 

RfcT list(x) mmtt “*tn«" Stt (sum(x), max(x) 

3f), ift^iSW-^ffiSfiSWjlPforiinx, »JtS$« 

Win if i in X, ifiHjtfc#S. 

^»®W«a*5l«h7Sft5ft3R x ^W^jga n *56*?* 
&tt. MSA itertools.islice £**|JBffclMtMX*, itertools 

w isiice <*a±. 

+ , “«JR* *8; n *?*) Python 

/A Haskell <6gi§W*iK&T®£®i©fn*fcfc, tfWfc*T**W*J**9»£j**» 
Haskell Wrt®W take Eg»&l6«>Sa;#*llW1i^. (ft! itertools.islice if# 
Haskell W take 

aja'NtfmWaftXtJfcxWJEjltll&Bt. SttSt&ttftJt. itertools.takewhile ftftifc 
W—(controlling predicate) *f£ 

tfciPs 

y = list(itertools.takewhile((11)._cmp_, x)) 

•e#^ y gp^pj jHMaa-nsftxt* x *w8P#56*?tei£, w 

n&*M-jix&x n (**) w;ejs?. 

_cmp_ tamnn^mm^. a«^ii.._cm P ._ t 
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python &m#r ii., „ 

ll ***-+#»**. Mia.^PJ^^—t- 
mmxwnhtt, a^Ms^s- -+**£:#«_ _cm P _ _„) 

am*™?, 

»Wrta?g»iter. 

y = list(iter(iter(x).next, 11)) 

ffias. iter(x)«ffi»af]ii«T-^3Mt. <« 

SP^*t£) M next-&«&&«». iter 

—'tnliWfflfr. SB—■(sentinel value), S*flc#K#^r—9[ 
^S^HE, tfcto, »*x*a#—1, 6, 3, 5, 7, 11, 

2, 9..., y IKS list[ 1,6,3,5,7], AUF* (ft#) M&m ($&). 

&& Python i. *ifc&5$i£S|Sa:£Mt*5F„) 

m&&w 

Library Reference list #1 iter itertools 

19.3 Fibonacci ft ?ij 

A rtf: Tom Good, Leandro Mariano Lopez 

»*—Fibonacci (*KW). 

*T3WMwr wawc, 

def fib( ) : 

• • B Fibonacci $#7 3:•'• 
x, y = 0, 1 
while True: 
yield x 

X/ y - y, x + y 

if_name_== "_main_" : 

import itertools 

print list(itertools.islice(fib( ), 10)) 

# #iH: [0, 1, 1, 2, 3, 5, 8, 13, 21, 34) 

ttifc 


i£ft3§*a£j$3& 
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-t {%&&) M Fibonacci (SPJIHSfflSMff f\ 

*tti. i. 2...JH6. mf7ftS£%9KMo. i, i...ff{f&, '^RS^0cii5 5 F±^4’&<JM 

«±&. teirr-'t'xm^ yield m e. 

a#t=£#ai5Bmfr. 

uai&fcMaiHHHMUH) euiawttatffjft. 

*&fc. 

next jbracBt, flJT-'h yield a^jj. yield 

next jSra«a*i6iii. “#sr t. *«M$aww 

**TSb«S**. next, “««’. ^j5/A± 

. £Jfl#lfctfi.fTS l JT—f* yield ®*»J. 

ftlim®«C±» “IMtH*" T, m%tkffT-1' return, 

StopIteration##*^*|??iJ&<J*£3fc 0 JWSft 

»*S*£«dJ stoplteration ##. 

itertools.islice: ftRI 19.2 islice £«#EWM.3E£WffyiJ + «JR^Rffy!lM^r 

*uw*jft£, £4J***JR**RWffW*»riTW. S^4fiKSS«0!^«rmt* (ft 

-^»S^**&»BPKH+*£b*>, PW2*F'M»«. 

-sft» (4^w««c±^) *n*gifc§ (aftn£«HEaMXBfiftiMfn£«£). 

Leonardo Pisano (J££J1 “3)6S Pisa”), #ftLeonardo Bigollo ( 

*»), Leonardo Fibonacci (*Tft Bonacci , &— 

T 12 ft 13 IttSB. fc*tt^St±d5«-*^«l. BJMUMEfell 

afiU5tiWS«ffi*-5IA+2£«id* 

Sftb^Mliter >«*flc<-^«t*W-^BH, 

19.2ir*wT*#M.-'t'X£W (*t 
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19.4 

Brett Cannon. OrenTirosh. Alex Martelli 

ft# 

Python tfj£*)5¥'&PKffi: 

(multiple unpacking assignment) (#2PJg£^) 

mm m MW #»#*!« U ^T" »£ 

def peel (iterable, arg_cnt=l): 

""" arg_cnt*. 

""" 

iterator « iter(iterable) 
for num in xrange(arg_cnt): 

yield iterator.next( ) 
yield iterator 
if _._name__ =* '„ _main_ : 
t5 •» ranged, 6) 
a, b, c - peel(t5, 2) 
print a, b, list(c) 

« #»&: 1 2 (3, 4, 51 

Wife 

python zttmjrwMzmMiiim®.' iss t5 e## 5 1'jcKMimitm. *raeta# 

a, b, c, d, e - t5 

$m, fo&f&izxtom (i****&) fcnsuMtt* (««) 

BPJWUWIIIJTOf. “fcT* (&*£-£* t 

?>J, MB^motf, W^eMasMnTft»: 

a, b = t [:2] 
c = t [2: J 

mb., (apt «ri^ 
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T■. 

c = iter(t5) 
a - c.next( ) 
b = c.next( ) 

Xt z F&' y MRj@, Python (Python Development mailing list Python 

Ij^i JSL http://mail.python.org/pipermail/python-dev/ 

2002-November/030380.html) iOT: 

a, b, *c ~ t 

a ffl b t WMWJJi, c »§P^SIJ 

“&T” 651^. 

python 

8ZX, &*£jR»#«7W*r**W:s&IB, 

«*&!&£*& Python *;Metfimi9&. 

SEtf-'NftH: ^'®0S«iEfi|i1fef?jiTarg_cnt#» o fclJ|Mfct& aig_cnt f£iiT- > M& 

*W®, peel Wfl8J!H!c*>J'T arg cnt, Rift, 

ttfltfEttfifcfrM£E«{S+, Sn*3?^£iiitt£?ttft 0 »=&&* 

4Mfe£»S|—^ Python iiffft##. Sjtt. #a4-3fffi, 

wfiswftMKsijo nm## 19.5 


M£iS*4 

Library Reference ffl Python in a Nutshell + ^T‘£lT$¥€LRfiSf!Kj§P#i 19.5 „ 

i9.5 

&iW: Sami Hangaslamxni. Peter Cogolo 

ft*- 

4fc#W.-+*ai» “ffiff" 1** lh-»m, (ti*> 

m'&nm 

M-tr 19.4 lirMflt&BSTitX.ttlS, “^XJfi" 1$jl9»Nfn9iWftg. in* 

“**«’, BP£#ttfcS (stack frame) 
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import inspect, opcode 
def how_many_unpacked( ): 

f = inspect.currentframe ( ) . f_back.f_back 

if ord(f.f_code.co_code(f.f_lasti]) == opcode.opmap I'UNPACK. 

SEQUENCE']: 

return ord(f.f_code.co_code[f.f_lasti+l]) 
raise ValueError, "Must be a generator on RHS of a multiple assignment! " 
def unpack(iterable): 

iterator = iter(iterable) 

for num in xrange (how_many_unpacked( )-l): 

yield iterator.next( ) 
yield iterator 
if _.name._ == '_ _main__': 
t5 - ranged, 6) 
a, b, c * unpack(t5) 
print a, b, list(c) 


mmtfi SSS&SfW# Python 2.3 « 2A Python 

jEfcttHSfjS. *1T36r*«|IW how_many_unpacked *«— 

w. aflHra-'MMttaa+wfli'S. mm 

UNPACK_SEQUENCE f.f_lasti+3, 

f.f_lasti 0 

def enumfunc( ): 

return xrange(how_many_unpacked( )) 
a, b, c, d, e ■ enumfunc( ) 

def enumgen( ): 

for x in xrange(how_many_unpacked( )): yield x 
a, b, c, d, e = enumgen( ) 

Bifcltt&t enumgen Jg— 

«*!««, *1*»«»*-#I**:R*- 

Hitt, 

Python 
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xfinJIcA&fg&Ok how many unpacked, 

def how_many_unpacked( ): 

f = inspect.currentframe( ) . f_back.f_back 
bytecode - f.f_code.co_code 
ups_code = opcode.opmap['UNPACK_SEQUENCE'] 
if ord(bytecode(f.f_lasti]) == ups_code: 

return ord(bytecode(f.f_lasti+l]) 
elif ord(bytecode[f.f_lasti+3]) == ups_code: 
return ord(bytecode(f.f_lasti+4]) 

else: 

raise ValueError, "Must be on the RHS of a multiple assignment! " 

how many unpacked 7. *£*, 

how^many unpacked. 

mtjte-xzm j python p 

tfce miw&iHwar*, 

19.4 ^ i Language Reference fU Python in a Nutshell 4’^X^fiM'S.SSfSMSfrft’i Library 
Reference #11 Python in a Nutshell + inspect #0 opcode fHjnP-fr, 

19.6 n m-'t-mSKtimnix. n >t 

Gyro Funch. Alex Martelli 

**4MM8Mffitt*p[0::n], p[l::n], Pi 

S, fcS«p[ n -l:: n ]J&jfc. 

Wife 

stridcr 

bS%, ‘Big0-^J«WW*. KW*Hfe*1*«|SIS. 

def striderlp, n): 
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»> strider ('abode', 3) 

[['a', 'd'], [**>', 'e* ] # ['c']] 
strider 

[list(p[i::n]) for i in xrange(n)] 

P £ ftiS 

•■ •• it 

result = [ [ ] for x in xrange(n) 1 

# tt-4t 

for i, item in enumerate(p): 

result[i % n].append(item) 
return result 


Wife 

p , $$;§»- mm- n w-ea-auat n & (* 

\*m&, mmc smder , p n n m 

rmwn^, to* P s-'Wjwis. 

, iHto Strider M docstring 

MtKi 


def striderl(p, n): 

return [list(p[i::n]) for i in xrange(n)l 

text P «*7fi#-*r*«R0;£M. 

XmXXmtM list mm , # (£#) (materialize) 

**«*«***!*, 

def strider2(p, n): 

for i in xrange(n): 
yield p[i::nj 

A#. $0H4: 

import itertools 
def strider3(p, n): 

return itertools.imap(lambda i: p[i::n), xrange(n)) 

«#, * Python 2.4 *, ttffl&AJMti&A, 

def strider4(p r n): 

return (p[i::nj for i in xrange(n)) 

*a, ***-+£?&« 
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#«-«?. fUnmiilMM Python itertools « 

import itertools 
def strider5(p, n) : 

result = [ [ ] for x in itertools.repeat(0, n) ] 

resiter = itertools.cycle(result) 
for item, sublist in itertools.izip(p, resiter): 
sublist.append(item) 
return result 

art* striderS itertools tWHtilift. iEiP^ 

miE&tmwjTzmto, for mm. repeat 

&». xran ge *m\ 

% result mm cycle 

it&imft&g.ftttJtimm cycle &4fcAOT£fttt*-cycle WfttTf' 

£T»niii*»iisf**. mm izi P #*fli±sfc{*i*3a88c zip -#, Aft'gigmnA 

-'NSftS, tfcjgzipg#, ^Wrtfl9T«* 

a:rt-**l»ilT«f5ltf«##JWrW«JFra*B»T itertoolsxycle, 

(S«, R#««wtitertoolsfctf&Bljtart* 

resiter fi izip B3MB&K7ftJ7 

ttJ&S'B. £•(*&&, rtTfWTW resiter ft p #%{&£& izip, ««g izip Wif X, 

zip, 

+*90Vi-2JBV9t&»±. 

azvm 

itertools Python , tfnRft. Library Reference #J Python lE&iX 

tilWffiif i Library Reference fll Python in a Nutshell zip 111 xrange, 

KRJ¥m 

19.7 aa*®®pniitj¥ 5 ij 

Peter Cogolo. Steven Bethard. Ian Bicking 

*)*#»**»*. 
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Sffl'nJiter itertools islice, 


import itertools 

def windows(iterable, length=2, overlap=0): 
it = iter(iterable) 

results = list (itertools.islice(it, length)) 
while len(results) == length: 
yield results 

results = results[length-overlap:) 

results.extend(itertools.islice(it, length-overlap)) 
if results: 

yield results 

if _ _name_ _ «= _main_ : 
seq - 'foobarbazer' 
for length in (3, 4) : 

for overlap in (0, 1): 

print '%d %d: %s' % (length, overlap, 

map(''.join, windows(seq, length, overlap))) 


3 

0: 

I'foo', 

'bar', 

'baz', 'er') 

3 

1: 

I'foo', 

' oba', 

•arb', 'baz', 'zer', 'r' 

4 

0: 

['foob'. 

•arba' 

, 'zer') 

4 

1: 

['foob'. 

'barb' 

, 'baze', 'er') 


def chop (iterable, length--2) : 

return itertools.izip(*(iter(iterable),)‘length) 

% —tfi’args W- 

length 


Wife 

i*rattxt*7Fi&. ita. *»** 

aittrtwffajws diet— 

If windows 

the_dict = diet(windows(flat_alternating_keys_and_values)) 
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weekly_sal.es = itertools . imap (sum, windows (daily_sales, 7)) 

overlap #$£* 0, BP-eWittAit) Wtf 

»t. windows Bf&>. 4cir«w(»aM"Brjsw chop a»*m^ 

average 

def average(sequence): 

return sum(sequence)/float(len(sequence)) 

filtered = itertools.imap(average, windows(raw_signal, 5, 2)) 

h 0 tuirtf tt&f&TOHt= 

mvavg_daily_sales = itertools.imap(average, windows(daily_sales, 7, 6)) 

windows itertools.islice 

&«8, »#«?*#fpsTiS«3Wl) MiSo StTSft-'h 

0 remits (islice 

results M “MW” 

H* results#**—^ list) #/A/5®ttI±m##gMJ« dfelfjffl islice 3fct6tB;*®&<J 
“Hr" tc*. Wffl results M extend Iri&XZilil&mUft). S'HSB, jE*AX£5fc 
length-overlap iptilW. results &7c£ife}h?E:2.fj, (illIS results 

at]igiB^4results tBTT-^ “ME", BPKff/J'T length ftjg 

JB-+ 

7-'M»sM*n. ^*4i**tt*jg-*, 

*s*. afl^ruB<fa:H5*jBa^*«wwo (bp&b&w windows 

8#+*jgMw*aMa). DcME-i'## (aaf]tt.*a#i#»^a«*4Bsr). s 

tt#ffl%£JX%4K ($n None) 
m. windows «&#: 

if result: 

result.extend(itertools.repeat(None, length-len(result))) 
yield result 

~^*SW*SMllHr. windows, «--#£lftT-'MPr« fll*# 

fc*S1*RT, 

aib&m. jniMisiiMfc, nra4s*«iajra— 
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results = results[length-overlap:] 


del results[:length-overlap! 

Python 2.4, collection, 

deque, M** list. »TBUMP-***!]: 

import collections 

#aMr«»4*Pi-aia list collections.q U e U e, 

-aM*SC»®» results : 

for i in xrange(length-overlap): results.popleft( ) 

Mffiffl deque list 

ffi. SiSH* deque M list, 

Bft$flnft«MI»xXtti£K£tt (*<*#&&, n m\ 

m, KSfT&frra*0(p»)). 

inn w«p, n-i -ts*. m python 2.4 

itertools.tee *«ft«iE*TOSft5(t*+ Wfc'tTC*, # 

mm P. £Python2.4*, ?J|JUfiafttTft«* 

import itertools as IT 

def windowed(iterable, pre-1, post-1, padding-None): 

# 0*^4-**** 

copies - IT.tee(iterable, pre + 1 + post) 

pre_copies, copy, post.copies = copies[:pre), copies[pre], 

copies[pre+ 1:) 

# ;fc36#T*&. izip&ftft 

pre_copies = [IT.chain(IT.repeat(padding, pre - i), itr) 
for i, itr in enumerate(pre_copies)1 

# S**A. ***** 

post_copies - [IT.chain(IT.islice(itr, i + 1, None), IT.repeat(padding)) 
for i, itr in enumerate(post_copies)] 

# zip*;*, 

return IT.izip(*(pre_copies + [copy) + post.copies)) 

I tlBli 

>» print list (windowed (xrange (4) , 1, 2, 'x')) 

[<*x', 0, 1, 2), (0, 1, 2, 3), (1, 2, 3, 'x'), (2, 3, ’x*, 'x')] 

Python 2.4, 

windowed aft. windows 


i£tt»«£j5£38 
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Library Reference Python in a Nutshell iter itertools 


i9.8 

&•#: Andy McKay, Hamish Lawson, Corey Coughlin 

tfcto: 

a = ['al', ’32', 'a3 1 ] 
b - l'bl', 'b2'] 

tamim u #w*r *w, 

import itertools 

for x, y in itertools.izip(a, b>: 
print x, y 

al bl 

a 2 b 2 

ttifc 

-**?*" itertools mm 

Mizipg®:, ®M%ftrX*ftft«}0FjK. rtaiS«czip*-^MR^«W#aar*. 

for x, y in zip(a, b): 
print x, y 

ifcifir, zipW-'H*A*e?riB^»iF#Mttlfi. 'Ebpm 

mb. snsfwaMwuiif, zi P 

ft itertools.izip aSft»lta#ifciEfi1l|*tt. It®, 

Zip &3« , RS»IStt*r®+ S^- 

-'rasrjMMftafi®, izip witaT) it®* 
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for break, 

*FF*. 

**sif»T. a^tmiSft^ifeflE^raw^rafWsfcw. zip 

ttattWHt. *«WBWiir*<wjM'«*-fi None, 

MfcS. xmaawwwwi*, 

for x, y in map(None, a, b): 
print x, y 

map ft* zip, 'e^'ja^i60#^j*. «mg££$i--'Hfe 

AIMttir map 6<j/Jj None None 

import itertools 

def par_two(a, b, padding_item=None): 
a, b * iter(a), iter(b) 

# *£. izip#*, 

for x in itertools.izip (a, b): 
yield x 

» T*»*«*F*#K*—MMMM? 

# SAltkBf 
for x in a: 

yield x, padding_item 
for x in b: 

yield padding_item, x 

import itertools 

def par_loop(padding_item, *sequences): 
iterators - map(iter, sequences) 
num_remaining - len(iterators) 
result = (padding_item) * num_remaining 
while num^remaining: 

for i, it in enumerate(iterators): 
try: 

result[i] » it.next( ) 
except Stoplteration: 

iterators[i] = itertools.repeat(padding_item) 
num_remaining -= 1 
result(i) = padding_item 
if num_remaining: 

yield tuple(result) 

par loop 

print map(’’.join, par_loop('x', 'foo', 'zapper', 'ui')) 
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# f'fziT, ' oai' , 'opx', 'xpx', 'xax', 'zrx'] 

parttwo #1 partjoop — rtSfSSt iter, 

a***, parjoop 

padding, item ft* 

f&iSftSSSri M num_remaining , yield ig'kjffl while 

itertools.chain(iter(x), itertools.repeat(padding)), itertools.izip 0 

». izip, izip^^til^^cffi^iho TWa*JR*R*^ 

import itertools 

def par_longest_first(padding_item, ‘sequences): 
iterators = map(iter, sequences) 
for i, it in enumerate(iterators): 
if not i: continue 

iterators[i] - itertools.chain(it, itertools.repeat(padding_ 

item)) 

return itertools.izip(iterators) 

itertools $•#*;& Python £5?£J¥£Kj~- > hntf#, MR & Library Reference ftfj Python 

i Library Reference ffl Python in a Nutshell zip, iter 

fUmap W5Cgo 

19.9 

Attila Vasarhelyi, Raymond Hettinger. Steven Taschuk 

iffWSW*. BUMS*. 

«a<i^rw-t-^iaftx«k &t : 

a = Cal’, ’ a2 ■, 'a3'] 
b = ['bl’, 'b2'] 
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for w*-. 

for x in a: 

for y in b: 

print x, y 

a^sw«mi*6iT: 

al bl 
al b2 
a2 bl 
a2 b2 
a3 bl 
a3 b2 

fcfcin itcrtools «■#»»**• 

for X, y in [(x,y) for x in a for y in b]: 
print x, y 


ttifc 

ge*t (*«#**»«. «*. rt#&«rer«fwautttf-**«). «m. &+**« 

(*&). sifta-ta&i* 

MW***, *WBt£dMM'W*. &**#*£ 

&««*«««#. ME. 

eaft. 

Python 2.4 ttW&'hMHEttT—MM9rflAtt£J®#<aS£«*tt: 
for x, y in ((x,y) for x in a for y in b): print x, y 

£*»*&*»***«—+W***. R*a£Ett*B**M*ft#lS*: *£& 
Mttfi—4HMF81*SfttH«Sft«. M**Wnftd»#i6lil*+M*. Sift. ft# 

ft**M«W£(ttl'£7--®*fl : ttM break, MEXftfHMEtt. 

ttfcWMJh. HOBttEW*##. 

Python 2 . 3 , X£#lb£jft4l*i&:£ftttA. *»waM&*0W6 
B«j£i£ 2I„ *H 1 #§e*nfl«) s W. fcfcftW'K MW«JBT®a*l , W<MWra« 

def cross_two(a, b): 
for x in a: 
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for y in b: 

yield a, b 


Stf: 


def cross_loop(‘sequences): 
if sequences: 

for x in sequences [0]: 

for y in cross_loop(sequences[ 1 :]): 
yield (x,) + y 

else: 

yield ( ) 

2 , mwmmwmw, %%&&&&£&: 

def cross_list(‘sequences): 
result - [[ ]] 

for seq in sequences: 

result » (sublist+[item] for sublist in result for item in seq] 
return result 

return map<tupic, 

result) 0 

(isittw) *£$ u &mm n jfWMnftn. 

def cross(‘sequences): 

# visualize an odometer, with "wheels" displaying "digits"...; 

wheels = map(iter, sequences) 

digits - [it.next( ) for it in wheels] 

while True: 

yield tuple(digits) 

for i in range(len(digits)-1, -1, -1): 
try: 

digits[i] = wheels(i].next( ) 
break 

except Stoplteration: 

wheels[i] ■ iter(sequences[i]) 
digits[i] - wheels[i].next( ) 

else: 

break 

4 Python 2.4 +, nj VJMfflfk i in revcrsed(range(len(digits)))o 

Rtf*E**«*Ma***ffi«*j*ag#*-— 
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#£&*, ^5Siea^®p!'j*iaM -«” m (**w) #*. python M«r##mss 

wi*, »«. ^*«i. t 

E*&tt 

Library Reference ffl Python in a Nutshell 't 1 iter, enumerate, map fU reversed 

(Python 2.4) 6<J^C^i Language Reference ft Python in a Nutshell 
(Python 2.4) WXtS. 

19.10 jESOSl***:# 

&iW: Alex MartellL Magnus Lie Hetland, Terry Reedy 

ft* 

(BPgSK«SG49W«W^lltTffi?F)o 

def paragraphs(lines, is_separator-str.isspace, joiner=''.join): 
paragraph - [ ] 

for line in lines: 

if is separator(line): 
if paragraph: 

yield joiner(paragraph) 
paragraph - [ ) 

else: 

paragraph.append(line) 
if paragraph: 

yield joiner(paragraph) 
if __name__ == '__main__': 

text - 'a first\nparagraph\n\nand a\nsecond one\n\n' 
for p in paragraphs(text.splitlines(True)): print repr(p) 


ttifc 

python ft-ttmxft an# 
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is_separator WW/H (predicate) fil^WfrSUlft-fiifTo (®r£2 

£-'?-a&, 15*1* 

♦ifcffiJgilSW^fiTrue). $A+ff(ftT, (ttsug 

94.-&SL&r-+1MfT. 

paragraph + , 

g'l'g&M—'hpm, &in*imifr£mM#ftrBiT, mzm 

fn« for , mnftm if paragraph 

m. »e«£w, ittwatieg^r—**MHifT. sfn^xtama^ps 
wfT, #■ yield sum^n# , «eiwii*iMcaia. 

-+i«rafW**tfifert “SAW” m. Python »£rt#ftWfclWI«*»:frSC, 

SlttJfcaEiSffWW**. £^J«T##:£JS. 

is_separator 0r£joiner nTWBftftjg7®“SAW” JJS. «{n*«*rt-t 

a5tt#WS^J*ftffrW1*RT«fc7-£ejfWaJlItt. ATiftiJUa-*, 
WfWtt&s 

import operator 

numbers - [1, 2, 3, 0, 0, 6, 5, 3, 0/ 12) 
bunch_up - paragraphs 

for s in bunch_up(numbers, operator.not_, sum): print 'S', s 
for 1 in bunch_up(numbers, bool, len): print 'L', 1 

ffi&Kttfli*. ftflttJB paragraphs bunch_up, *ifc4tW±TXJf 

ajESttftwatAWft: 

£il, 

paragraphs 

£dt»fflaw****»*^*»*»w*. «(nffl”join $«t 

*»<$&&, MJ5ft}£f#;ttMiiyieidm$mM. r-+w *»#**, 

, <Sffi python *a?»Fii: 

lE^WA^: -BEtteX-SS. »W Python JxltSfi, 

python 2.4 

m+m*. £«wi+im±, *#-^«8*r 

52^^W^*?iJ^SfSfiK-^52^^W^*, * Python 2.3 ^JESSWAiS 
14.2ms, 73.6ms, fll# Python 2.4 ^lESlAlfclt 12.7ms, &i£A 

41 . 6 ms, *Eg* 5 femm%7 3 f&. 
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a#. bpo# python 2.4 

Python 2.4 #«7—'HMS itertools.groupby £jR, #7 

a^^ra. paragraphs ±j£«: 

from itertools import groupby 

def paragraphs(lines, is„separator=str.isspace, joiner-’join): 

for separator_group, lineiter in groupby(lines, key=is_separator): 
if not separator_group: 

yield joiner(lineiter) 

SMfe SQL 65 GROUP BY 7^J. itertools.groupby 

MJS# 

19.11 1ST, *45S?S 1 #*7**41:365 AW. *71*5 2 **T*#*t3Bfl5rt#. 19.21 
15", Library Reference 7*7 Python 2.4 65 itertools.groupby 65*f3» 

19.11 wmm&mmftMfi 

Alex Martelli 

^/7T-7^/aft®iS«±65g^. f*»tt3!-*S*fT65J1 s W. “«:*#«" JSSStt 
##J&5 It. 

def logical_lines(physical_lines, joiner” 1 ’.join): 
logical_line = [ ) 

for line in physical_lines: 

stripped = line.rstrip( ) 

if stripped.endswith(•\\'): 

logical^line.append(stripped!:-l] ) 
else: 

logical^line.append(line) 
yield joiner(logical_line) 
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logical_line = [ 1 

if logical__line: 

yield joiner(logical_line) 
if_name_=='_main_' : 

text « 'some\\\n', 'lines\\\n', 'get\n', 'joined\\\n', 'up\n' 
for line in text: 

print *P:’, repr(line) 
for line in logical_lines(text, * '.join): 
print 'L:', repr(line) 

COP: 'some\\\n' 

P: 'lines\\\n' 

P: 'get\n' 

P: •joinedXWn* 

P: 'up\n* 

L: 'some lines get\n' 

L: 'joined up\n'</c> 



(sequence-bunching) #J, fffiiillHj 19J0-ft'. 

iMM*-*-#, t&HJT-'MfeiS# 

ft«ftM Python + . *MWm 

ft®. 

mua&im 

&fl^a««AXrt». ttA logicaljines ft “ITOfc®**” jtt 

iEtt. ififfllft&WM, IfliKII. joiner 

ftif__name__=='_ .main. J*tt 

<*1*2rX+tt logicaljines 

def logical_lines(physical_lines, joiner*''.join, separator*''): 

return joiner(physical_lines).replace('\\\n', separator).splitlines 

(True) 

fta-tw*. 
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a-ui#). utatmam —aiESspiitiines^^wsp 

-t- True & 'f'ifrfis ft M tc 3 , {S&S 

physical lines J£«M\ iimilAflW. HfcfttiL^-fclttflKt. 

161^*1***+w«ta. 

p«tf. 

**«» 

19.101?, Perl Cookbook #} 8.1 1?, 1 ^15® 2 

19.12 !»-'NSSftgfEAba^tT3iE 

Scott David Danielsx Peter Cogolo 

#«n*JF*+»»fWff, (tun, 

nri»*aT-^H» socket) 0 

M'J&m 

def ilines(source_iterable, eol-'XrNn’, out_eol«'\n•): 
tail - *' 

for block in source_iterable: 

pieces - (tail+block).split(eol) 
tail - pieces.pop( ) 
for line in pieces: 

yield line + out_eol 

if tail: 

yield tail 

if_name_— _main_ : 

s - 'one\r\ntwo\r,\nthree,four,five\r\n,six,\r\nseven\r\nlast'.split 

(',•> 

for line in ilines(s): print repr(line) 

'oneNn' 

'two\n' 

'threefourfive\n' 

'six\n• 

'sevenNn' 

'last' 




687 


Wife 

—socket, rss feed, mjf&mmuMx*, vx& 

&*£»i/o. mx&iatoftinftm-mmx 

M'&mmmim&m. itinx*, sm&n&&.-iR&x*n. 

ilines £j£|§, "Efi:—source iterable . sourcejterable 

m. m nines nines injure 

M~>MKH*aff]e«TlfeA«fT#®*ff«3t£«F (end-of-line. EOL) MW«J-SK 

ttJ&W, SPfig^^SICH^fWWiSt+W#* EOL »iB. ilines M®—£ffitenTiii& 

HP«aBtiyhonM^Mff<i*fflW split & 

nines tmm&ttmttjmA&mtkz® u m?r ««, a*. 

*iE#*W7EOL ISiB). 

aia»»3E*t«il. ilines #$*tt?Fi&WBt4ll»a*>fea. 

eol mmmttttmz-tt' a tan+biock 

VA EOL m fiJMS*#. !5'J*&^:(tai+block).split(eol)/ te 4M?'J^^fi < J«e--Jlfi^# 

* <”). &Eii«in«i*M. sw, w*«i**jg-*#**«*jg->f'EOLM*i^» 

Python rtJjfiW file $t&t£ ilines (universal newline) ® 

JR«:£ ("U" *£), &Wft£IMt1R9JttAk90rW#Je.M EOL find (SSfcfcE- 

*ii. ilines ftff* 

WX*»»lfeilIEffl B»M eol *. 

vizmw 

Library Reference ftl Python in a Nutshell file i ^4S?f5 2 $2c T 

Afrit* W**|H|B. 

19.13 ffli«»AkSa«9tpSR5l*iBa* 

^ti^i: Christopher Prinos 

Python db API) 

ififii. JFa. DB fetchall: 
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M&Jrm 

xtT&'Mim, ^atsmamn^rm, 


def fetchsome(cursor, arraysize-1000): 

... — J fetchmany "• 

while True: 

results = cursor.fetchmany(arraysize) 
if not results: break 
for result in results: 
yield result 


7 Python DB API (cursor & DB API 

wmmm): 


cursor.execute('select * from HUGE_TABLE') 
for result in cursor.fetchall( ): 
doSomethingWith(result) 

in* fetchall iglUMft/HSXft. “2” <<m. 

WtS, 'ew&m*«*i:»7. iim, 

cursor.fetchall()&#f^^*l^#*#f««t^**. itttfh, **»+«*»*{£#:*. 

doSomethingWith 

fflWfifffi. 

—cursor.fetchone : 

for result in iter(cursor.fetchone. None): 
doSomethingWith(result) 

, re fetchone 

fetchaii 

Mi£, Python DB API 7 't fetchmany 'Fit, fetchmany 

for ■. 

while True: 

results = cursor.fetchmany(1000) 
if not results: break 
for result in results: 

doSomethingWith(result) 

Python iSfcfiZfflWftoftiS 

KH^ffl-^fSJ^Wfort^ftJ^St^T. fetchsome 4*#. to® 

niftm fetchmany 
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fetchall fP fetchone : 

for result in fetchsome(cursor): 
doSomethingWith(result) 

fetchsome —&&&. looo *HE», ftlMlSHMfctt 

m*. fcvcmmk=f-mkm&.. fttgffgsft python db api m&6tn&#. 

(subsequence unbuncher) 4 

$SS. (sequence-bunching) MSfaS®, Jfl. 19.10 

u»i9.iMJ, j*L4.6 1?„ 

def unbunch(next_subseq, *args): 
while True: 

subseq - next.subseq(*args) 
if not subseq: break 
for item in subseq: 
yield item 

unbimchfetchsome h*. «fffl^r*e*s&afflraw* 

for result in unbunch(cursor.fetchmany, 1000): 
doSomethingWith(result) 

43 fetchsome(cursor)tfc jg unbunch(cursor.fetchmany, 1000)M1? M All££ *43 & , ffi 
fetchsome fetchmany 

%.&%w 

19.10 1?, 19.111?, 4.6 1?, ^453fS 7 $f0 Python in a Nutshell Python DB API 

19.14 

Sebastien Keim. Raymond Hettinger. Danny Yoo 

fi£ 

(nrs«»f3R), 
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se-'H-jss, ^*3fe*att5feag^j: 


import heapq 

def merge(‘subsequences): 

# **-'MMbfcfcl*. ****#+»* 

# (current-value, iterator) 6^^, ♦#(#£) ft*— 

heap = ( ] 

for subseq in subsequences: 
iterator = iter(subseq) 
for current_value in iterator: 

# subseq #$. jffGtftettft*>4<cu rrent-value, iterator) 

# iw + 

heap.append((current value, iterator)) 
break 

i ttftAftKJl*** 

heapq.heapify(heap) 
while heap: 

current_value, iterator - heap[0] 

yield current_value 

for current_value in iterator: 

# subseq 0 ifc ft (current-value, iterator) 

# l«F*0ftftftEHHl 

heapq.heapreplace(heap, (current_value, iterator)) 
break 


else: 

# subseq ftXJk KM4 s M* 

heapq.heappop(heap) 


Wife 

def smallmerge(‘subsequences): 

result - ( ] 

for subseq in subsequences: result.extend(subseq) 
result.sort( ) 
return result 

*i*xt*w son a 
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siit, a 

fcMn, smallmerge fl}#«!jE#If^, 

Python 2.4 4 1 , JEhTl^ smallmerge ^M—tTlfflM^a'f-#»*’kwds, tf-fiffilflj 
result.sort( )3J—it, Hltfc, ifia^p^JSM sort cmp=, key=l-XS reverse=#$[, 

*a. *rwjfca»&a**w*M, ra & w a n* g&#&* a J 3f 

^rftits (tfcin. 4prtgjiaKte4ffiSEPWjii5i 

d?»)o (ft 

tti«teT : Frt s ?yw«*, «?j*w+flw«a*rtHwut> «s«a±. 

Python 

M heapq heapq 7 -#=. 

M5£:»7tt5fc&BAJ!l. 

H: *rT{£*WW«*3l. *fi 0<=i<len(H), 
H[i]<=H[2*i+1 ]IjAS H[i]<=H[2*i+2] (to* 2*i+l ft 2*i+2 &g H JftMt* 

(iiasK heapify %&), ftm&te&mLm'fom 

'J'*jR£JniBij261fiii?!j^ heapreplace ft heappop). H[0] (JtfKj 

#tt«uE73[->6), ATaeWRttb&SIft'NK. 

a+iWMWt*, (wanstfa^ssttM?**!). anaxt 

w u mw n , a*:i+5E*w*»*www«ft#. mmm& 

W'W mtsscm “Jr. an 

$#£stisw--*f»ig^ “ir *mi* mu, mm, is u m n $$wanwe«- 
&$*** 7 ). a*an MM^aa-"MSft»iiUkttaa*««»Bt«»f« m, 


for current,value in iterator: 

# 7 iterator ♦ $. current.value 

# # —'Hfc. iterator #$ift —# 

...use pair (current_value, iterator)... 

« &M break* HAftfflK&lfc# iterator ft %—9 
break 

else: 

# 7 i&3LJM break J!ftt iterator 

# 

# £t*l iterator 

else 7- 
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#BFW*RTWi»*M). 

(a^j-effi^T-^forig-fej, ®x^±»4- 

iMttMW8 7 break- 

ft-^lAt), 

try: 

current.value - iterator.next( ) 
except Stoplteration: 

# «,«« iterator ( &Jft* ) 

# iterator 
else: 

# 7 M. iterator #$» current.value ^ 

# iterator 

# pair (current.value, iterator)... 

mires • -EiEWiiita (w-'tjicftjgLwaft*) at 

M, SJg. ttgft*. 

try/except 

try: 

current.value - iterator.next( ) 

# inJRftfllJPj 7SM iterator #2» current.value 

# #)#—'t'ifc. iterator ft## — # 

# pair (current.value, iterator)... 
except Stoplteration: 

# *>**ff]*>J 7iterator (ft*) 

# #*? iterator 

“user pair" Stoplteration WffifflMMPJ. ftWi.h try 7' f, J(i < J± 

ejgftKnnai^Htkae (except 

7*a) 

ft. t«ya^Welse^2:gKBIMft». Python tfimifc. 

iftT, fl; 

8ti?rw««t«a#aew>6rsc. python 

itPS^^MftM^ffliterator.nextOW^S^M-W, “&&" (/J'tt 

<b) *#»»«^iter^jiext*««**«Xte»W*Z^iJ. BJUMHMBtWE. S7 

(* Python 

-#®#iiiLW(4!c«), m^jKATftiw^attewvfi. wwasitt**. as»*(w 

W.Z&W 

% 5 5.7 IT ft) 5.8 UW heapq MKffl , Library Reference ft 

Python in a Nutshell 4 1 heapq A W sort Robert Sedgewick ftfj 
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Algorithm (Addison-Wesley) (?fi—J&4 1 * /AS? 178 jgJFfe) * Python j®ft 

m W heapq.py 

19.15 ±J»5lJ. gfr&BlSiaft 

Ulrich Hoffmann, Guy Argo, Danny Yoo, Carl Bray, Doug Zongker, Gagan Saksena, 
Robin Houston, Michael Davies 


(permutation). 16 (combination) (selection) iSifril 

*. 13 60 mvx , 

t* wwsr*. 

M&iTm 


def _combinators(_handle, items, n): 

if n== 0 : 

yield [ ] 

return 

for i, item in enumerate(items): 
this_one - [ item ] 

for cc in _combinators(_handle, _handle(items, i), n-1) : 
yield this.one + cc 
def combinations(items, n): 

••• *#n ******* ••• 

def skiplthltem(items, i): 

return items[:i] + items[i+l:) 
return _combinators(skiplthltem, items, n) 
def uniqueCombinations(items, n): 

" n^T'E#JJ$. mfr*:*"' 

def afterlthltem(items, i): 
return items[i+1:] 

return _combinators(afterlthltem, items, n) 
def selections(items, n): 

••• #&n* (*-£¥*I§J), *#***Xtt 

def keepAHItems (items, i) : 
return items 

return _combinators (keepAHItems, items, n) 
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Ill 


def permutations(items): 

return combinations(items, len(items)) 
if __name__=="__main__": 

print "Permutations of 'bar'" 

print mapC'.join, permutations('bar')) 

# #&: C’bar', 'bra', ' ator', 'arb', ’rba', 'rab•] 

print "Combinations of 2 letters from 'bar'" 
print map(''.join, combinations('bar', 2 )) 

# iB: [' ba' , ' br' , ' ab' , • ar' , ' rb' , ' ra' ] 

print "Unique Combinations of 2 letters from 'bar'" 
print mapC'.join, uniqueCombinat ions (’bar', 2)) 

# ['ba', 'br', 'ar'] 

print "Selections of 2 letters from 'bar'" 
print mapC'.join, selections ('bar', 2)) 

# ['bb', 'ba', 'br', ab', 'aa', 'ar', 'rb', 'ra', 'rr'] 


ttife 

items n mi *, & + n 

(m-mkiwmmmm) mw&m, nm 

Sf combinalors (fn yield [ yield ( ) (M—ASJtfe. J&tllP&l'ft 

m yield ), £? this_one 

tfctt. =?thisone : 

this_one = items[ij, 

(Python ££ 

items 

yield ig'&J&fifc: 

yield items[:0] 

Kft this one 

this_one « items[i:i+l] 

±, “^fihaw. 


19.16 U»aiW»—tf*gW, 18.1 trft 18.2 u. 
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i9.i6 

David Eppstein. Jan Van lent. George Yoshida 

&& 

(ft®, 4 ft*]#® l+l+l+l. 1+1+2, 2+2. 1+3 BUI 4). 

a. 

def partitions(n): 

if n — 0: 

yield ( ) 
return 

for p in partitions(n-1): 
yield (1,) + p 

if p and (len(p) < 2 or p(1] > pfOJ): 
yield (p[ 0 J ♦ 1 ,) + p11:1 


m&, mmm, awa, 

WRfcrefl+aAMHfcfcfl*. 

1 *«»n-i w*j#-. ft®. i*rBUii6tt#i4»-*«#5 wa 

#. ® 1+2+3 =>2+3,2+4 => 1+4, But**. 

^Kijs$?-ra^as: ^fn-iwp. mas^israaijBs 

n#9M*L%Mfr p. aamOTBUMt* n-i pi w p w, isffi&att n w 

{Xifc-fc. 

ft*: MS n feifftt n Rimanujan»ft »£*£«* k«|*l 

int(exp(pi*sqrt(2.0*k/3.0))/(4.0*k*sqrt(3.0))) 

£?exp. pi fQsqrt 85* Python math. ft®, »=? 200 £***} 4 

1 * 
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for tS^^SP^K*: 

yield p + ( 1 ,) 

if p and (len(p) < 2 or p[-2] > p[-lj): 
yield p[:-l] + (p [ -1 ] + 1,) 

't-nmt#. (^PS^ASt, {gffl append *Q pop B^;! list fKjflfH): 

def partfast(n): 

#«£($«*: OSiZTt&fifr 

if n == 0: 

yield [ J 
return 

t#*n-l fit’lfrmiiL n 6HJ# 
for p in partfast(n- 1 ): 
p.append(1) 
yield p 

p.pop( ) 

if p and (len(p) < 2 or p[-2] > p[-1]): 

Pl-1] +- 1 
yield p 

partfast S 

panfast tfc 

< 1 U, list(partfast(4))nIffifiihAlfe^W 5 M list(panitions(4))£PIE;S 

def partitions_descending(num, lt-num): 
if not num: yield ( ) 

for i in xrange(min(num. It), 0, -1): 

for parts in partitions__descending (num-i, i): 
yield (i,) + parts 

bea python 2.4 

for i in reversed(xrange( 1 , min(num. It)— 1 )): 

e i9.i5 mzm. 

19.17 g$ljj£ft#§ 

Heiko Wundram, Raymond Hettinger 
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4rar-HS£ft»5tt* x, 

mzrtm 

ft Python 2.4 ft, itertools &J tee 

import itertools 

xl, x2 - itertools.tee(x) 

# *iTttd**Wk3feftxl^x2 

£ Python 2.3 * • «TI2*£SMfc& BW tce : 

import itertools 
def tee (iterable): 

def yield_with_cache(next, cache-{ >) : 
pop - cache.pop 
for i in itertools.count( ): 
try: 

yield pop(i) 
except KeyError: 

cache[i] - next( ) 
yield cache(il 
it - iter(iterable) 

return yield_with_cache(it.next), yield_with_cache(it.next) 


im 

^WttJWkftfTiWcaft. «flS. WBMSffPMW* 
(*#, Bimmm® socket \mm 

BPffia#, ft»ltfaT, 
-«jfeWR#ff»ftrt#fttt--tJ!Hlft. KfsS.%. 


saved_x = list(x) 

for item in saved_x: do_something(item) 
for item in saved_x: do_something_else(item) 

x, bp«- x 

ftm&vjm&WLKtfiffm, fliaa#:2raB*&*£*ttw. 

u #^” »*;*:»«*. xt^aswa. *isr»ww tee it 

*n, fSS X (Jg#****^*. $n”+”. ”*”^)o ** 

tee, 
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def is_operator(item): 

return isinstance(item, str) 
def operate(x): 

xl, x2 = tee(iter(x)) 
while True: 

for item in xl: 

if is_operator(item): break 
else: 

return 

if item == •+•: 
total = 0 
for item in x2: 

if is_operator(item): break 
total += item 
yield total 
elif item — '*•: 
total - 1 
for item in x 2 : 

if is_operator(item): break 
total *- item 
yield total 

£W “MBSiT (look-ahead) tee ft ®&&&%&£-. & 

def operate_with_auxiliary_list(x): 
aux = l ] 
for item in x: 

if is_operator(item): 
if item ** : 

yield sum(aux) 
elif item — : 

total " 1 
for item in aux: 

total *« item 
yield total 
aux - ( ] 

else: 

aux.append(item) 

WTteeZJs, “fUUsT 

Python 2.4 itertools.tee 2.3 Python tee E@«C 

ffMtfli*, Eiiffl. S'M*PythonjK*9ftJMr«tir*X.. «**»»**«[ 

Python 2.4BUUR*, 


j&ftwn&jss 
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£*$ Python tee +, yield_with_cache 5&IJ8 7S#—(W* 

Python ), #ftttINMKR&» 

it*-#:, £def*^JMT«ltf*»fTt1-*. Hllfc, tee «I return 

diet fltfc cache 

itertools.count 0 0 —&—T„ rffl yieldwithcache JffiJ 

cache *1 pop(i) (£ try ^5«t*W yield ig'&JWIMS) MW 

Iff SIT, “Sftr (*EIB#«9[«#S 

*). «W. except T'&J&ftfr, next MX**, ifcB} next 

*ffI*ft»rjfc»jS^»W*!»»a£ir*. jlfcSft*lfejE*tee»®W«). yield 

(B«r« “KfT gfflKJgftttft). 

JSffW, *£±, cache FIFO BA,?iJ{£ffl 0 fSfn« Python 2.4 +iSWiMJ*31 

-T*$ Python JS*to tee, ftmftttJB Python 2.4 collections TWSSff^ 

9 deque, **j*->MMIW»5te», 

import collections 

def tee_just_an_example (iterable) : 

def yield_with_cache(it, cache=collections.deque): 
while True: 

if cache: 

yield cache.popleft( ) 
else: 

result - it.next( ) 
cache.append(result) 
yield result 
it - iter (iterable) 

return yield_with_cache(it), yield_with_cache(it) 

WIRfflvfc (£ Python 2.3 ftW). 

—fi^-"HSft»«aTtee. 5JW, » 

tee t&mm tee 

#. «*, ®^C,> tee tee 

ssAiEit. -**«. in*— 

list tee. Python 2.4 

itertools.tee BftftJK*l2l& Python 2.3 Python ft tee 

*»R*KU Python 2.4 M itertools.tee £&, S 

fiwtrti. 
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JE£i m 

itertools Python 'HUS#, MB.& Library Reference 6<J Python 

19.2 

i9.i8 is^fg^frii 

Steven Bethard. Peter Otten 

namma#, “tm" 

(look ahead) Wmil, (£^*Sfc#flJH 

aff. tMUTffi&'h (tt Python 2.4): 

import collections 
class peekable(object): 

. *#*3*: 

»> p - peekable (range (4) ) 

»> p.peek ( ) 

0 

»> p. next (1) 

10) 

»> p.peek(3) 

[1, 2, 3) 

>» p.next (2) 

[1# 2] 

>» p.peek(2) 

Traceback (most recent call last): 

• • • 

Stoplteration 
>» p. peek (1) 

(3) 

»> p. next (2) 

Traceback (most recent call last): 

• • • 

Stoplteration 
»> p.next ( ) 

3 

II W II 

def __init__(self, iterable): 

self.iterable » iter(iterable) 
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self._cache = collections.deque( ) 

def_iter_(self) : 

return self 

def _fillcache(self, n): 
if n is None: 
n = 1 

while len(self,_cache) < n: 

self..cache.append(self._iterable.next( )) 
def next(self, n*None): 
self._fillcache(n) 
if n is None: 

result - self._cache.popleft( ) 

else: 

result - Jself,_cache.popleft < ) for i in range(n)] 
return result 
def peek(self, n=None): 
self._fillcache(n) 
if n is None: 

result - self._cache[0) 

else: 

result - (self ...cache [i J for i in range (n) ] 
return result 


ttfci“mar mti (-&■&£&), 

Python 2.4 iterator.tee 

m, -±- #* 

peek jjfe, 8t$^3Z.^%o $>—'peek (R5fMf] 

n, n (SiHffl peek(n)itf, 

BffiHffl next(n)ftf, 2lfC»W^4MS: 

next#®-#). 

peekable ATSff&fi 

Python 2.4 § IA (Hi #r Si 

collections.deque £ Python 2.3 ■}', 

list self._cache 6<j3§S-next 

$DT: 

if n is None: 

result = self._cache.pop( 0 ) 

else: 

result, self_cache = self._cache[:nj, self._cache [n:] 
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P,Wfo~fcRfgtffmmtfi-XRi&Jim, self._cache ft list deque, 

At>/i§*W peekable 

-f- Stoplteration #«, $nft p ft 

peekable «~'Hfc0!l.§.R*lH35, £*JM! p.next(5)ftf. &&SI—+Stoplteration ##. 

-'M W&Zft&im peek ft next ft#ft n 1 , ffift None. 

RAWst*****: RV^StfSW! p.peekO, MtHffl p.peek(l), 

fflp.peekWEjJC: ftWS*ftSftntf p.peek(n)WiE)BtW:i£[5]-^ n JJiW?iJ3t (£ 
Stoplteration ##, to* p 'FftMi'HF n Wig). # p.next(O), 

•BiBlilMa—'MSJWtU, |BjB*:i£ttSgWtt&4i«#*$. —)l53feiit. 

ffi P .peek()«»tbT-iI. 

f£3/—^SEW^I*, peekable W docstring, **±'6**- - 

o^wsiftw python ^ 

£*&), S#M^W docstring j£?TM%Jt*;!3 : T Python doctest. 

Mg$m 

Python Library Reference ({X Python 2.4) 'J’W collections.deque ft doctest. 

i9.i9 mwxwm^mm 

^i4t: Jimmy Retzlaff. Paul Moore 

(sentinel idom) ag-'HKitWfflffl. 

*®AB.Wttllttii, (sentinel value), ftfi—t^[W]Tif(BJhT 

for input_item in stuff jieeding_work: 

work^request = make_work_request(input_item) 
queue.put(work_request) 
queue.put(sentinel) 
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** sentinel g—f- IflMI", *—work_request 

XtJfc. 

iter: 

for work^request in iter(queue.get, sentinel): 

process_work_request(work_request) 
cleanup_and_terminate( ) 


tttfe 

iter, 

tfcin, 

while True: 

work_request - queue.get( ) 
if work_request — sentinel: 
break 

process_work_request(work_request) 
cleanup„and_terminate ( ) 

Python rta«J iter ft. 

iterW, , Miter#i 60 'eW«ft 

i». iter, 

iter^S. 

WHflJ*-*##. RSfSftiWfflttjgHOL^T sentinel, 

*. sentinel, &«»£*£* T. 

a aara-^jaai, nruui^sf, 

def iter_sentinel(a_callable, the_sentinel): 
while True: 

item * a_callable( ) 

if item =■ the__sentinel: break 

yield item 

fi*1*M*A*. Python ftMMftttMS 

#-f*M»iter. 

««-«, python w&\£**tRWBttn&#ttm. 

sentinel = object( ) 

*£*» 

Library Reference Python in a Nutshell ^ iter 
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19.20 £53-'M*S«MSfT*tt« 

&i*t: Garth Kidd 

mm threading.Thread : 

import sys, threading 

class SpawnedGenerator(threading.Thread): 

def _init_(self, iterable, queueSize=0): 

threading.Thread._init_(self) 

self.iterable «= iterable 
self .queueSize *= queueSize 
def stop(self): 

" ***ft*i*ttlt - 

self.stopRequested - True 
def run(self): 

" Thread.start + " 

put “ self.queue.put 

try: 

next - iter(self.iterable).next 
while True: 

* Stoplteration## 

put((False, next( )) 
if self.stopRequested: 
raise Stoplteration 

except: 

put((True, sys.exc_info( ))) 
def execute(self): 

" m W " 

self.queue - Queue.Queue(self.queueSize) 

get - self.queue.get 

self.stopRequested - False 

self. start ( ) # + ftfT self. run ( ) 

while True: 

iterationDone, item = get( ) 
if iterationDone: break 
yield item 

# ^ Stoplteration ) 

exc.type, exc.value, traceback * item 
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if not isinstance(exc_type, Stoplteration): 
raise exc_type, exc.value, traceback 
def _ _iter_ _(self) : 

return iter(self.execute ( )) 


5$. £$f§ftfW i£tt3Sft next #»ftftli) ai&tfPfnSft'EftfWiI 

ri&m-'i'mm*, m “wr 

#*r. 4MSJ8-# "#i*" ft^G^rius nmmw 

!§{&:&#?& ttsft—'f”^: ^fcl^ft SpawnedGenerator , 7364b T threading.Thread 
(sfifflT Thread ft start/run 

@+Sfr. 

aPI > t«83:|S]MWWail»jia Queue.Queue 36ft-7£fll*^J3t 

execute, « 

^ninft*-&KiJSffS^3*ft^« t t 1 ). fWAWWtt SpawnedGenerator* 

stop re%«i&w, 

SpawnedGenerator ft WfeSfllJgBJJWfc* . &S#SRMffi£tiittttSttttWi)a 

@ftl>S«. 

*1!rW*A»ia*t*t*ft»*»ftlH«xt#fP*«ft»ffl (tfcSni§roi^*W), # 

fcbiPfflfJT Twisted SE# Python t*®/¥-ft 

asyncore 4g#iftS7,> 

je^«» 

Library Reference ft Python in a Nutshell threading ft asyncore ftXtSi Twisted 

iM. !E http://www.twistedmatrix.eom/i sfl 9 #^c7££?lftJi 2 i £ l°J®i 35 11^c^c7ffl 
^^ffiftS^fnl®, * 13 SftffS 14 J**TM»ft webtSUftN®, 

19.21 itertools.groupby Sfci+SX&ffi& 

Paul Moore» Raymond Hettinger 
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js««ir*w. aft«!a4ite4SflrjB.tt-^it:&. &«££«■&;£+. 

md&rm 

Python 2.4 <31 AW itertools.groupby iSftfllji'S'ii'fetE# : 

from itertools import groupby 
from operator import itemgetter 

def summary(data, key=itemgetter( 0 ), field-itemgetter( 1 )): 

— ( --Hr* n ). 

(IUWUHt #*-*>. 

&it 

**>*R#«sa*a*. 

II II II 

for k, group in groupby(data, key): 

yield k, sum(field(row) for row in group) 
if __name__ — _main__ n : 

# *#£*##, 

sales - [('Scotland', 'Edinburgh', 20000), 

('Scotland', 'Glasgow', 12500), 

('Wales', 'Cardiff', 29700), 

('Wales’, 'Bangor', 12800), 

('England', 'London', 90000), 

('England', 'Manchester', 45600), 

('England', 'Liverpool', 29700)) 
for region, total in summary(sales, field*itemgetter(2)): 
print "%10s: %d" % (region, total) 

Wife 

fe* (tt». 

python csv w- 

ffW groupby gft (M. Python 2.4 itertools) W&i+S WiEiiA 

ieaW9i. IJltBfttBtfawaaHEatMWit. 

itertools.groupby yield 
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groupby summary gf«g*7-7ffi 

*w**uaft. xtr-**:*##. sfnsiwt«»i«[: —-hs****, a* 

groupby SftttBft, a^JH*ffi*l*»iC*«4*. 7 Python 

2.4 *W-'H I J»: operator.itermgetter r0i Pfr B§ K, «ff]lpJ'£J6«--'M?§| i M#»# 
Wi'E. itermgetter £$7-7g» f, x 6<J^ i 9i . x[i] 

-#. 


groupby(sorted(data, key=key), key)3fE$jiA, AJIpSU sorted 

Python 2.4 sotted ft groupby, & 

;fc*S«:frttW. groupby - 

groupby 7 JS- 19.10 irw»«|fl5«c 

groupby W097. 

#7$! 7. 7CSV Xff" sales.csv 4 1 . 4 if__name_ _ ='__main_ J 

£j5W*0SfWA«£Jtatf-#7: 

import csv 

sales - sorted(cvs.reader(open('sales.csv 1 , 'rb'))# 

key-itemgetter(1)) 

for region, total in summary(sales, field=itemgetter(2)): 
print "%10s: %d" % (region, total) 

*UTWw«4#JfcittW7 Python 2.4 Pfc 

7 groupby eSIS operator.itemgetter sorted pfqlWJ WlQ7 

sum 

$tlPython 2.3 >^5fc£9Hfc@ BMSMH" groupby 

SnT: 

class groupby(diet): 

def __init__(self, seq, key): 
for value in seq: 
k => key (value) 

self.setdefault(k, ( 1 ).append(value) 

__iter__ = diet.iteritems 

Python 2.4 4*M groupby 

To itermgetter #1 sorted, fcfciP: 

def itemgetter(i): 

def getter(x): return x[ij 

return getter 
def sorted(seq, key) : 
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aux = [(key(x), i, x) for i, x in enumerate(seq)] 
aux.sort( ) 

return [x for k, i, x in aux] 


sum([field(row) for row in group]), , RM0T~^^ 

[]. Python 2.3 WKftN 

#mm, SWUfllffl Python 2.4M**-#-*&, ffi#, &g. 

M«K*. 

m&mn 

Library Reference ({X Python 2.4) 4"^ itertools.groupby, operator.itemgetter. sorted #11 

CSV 




709 




HI 20* 


m®, stt 

Bl 

sm TopSage .com 

Raymond Hettinger 

X, SSUL. 


Tim Allen 

Python 6<J-®5i*XA„ 

Kfc. a«X**=£#&?iJ7rt#, 

it*. *f£3R£5fJ&»W (to Python) W*. -W^Tii 

m, «56*sMi«ttpython »rt»x^5ta*M»e*A»affl. weussx 

aa-'HKHft. to*iA*+*7aAa*Mi*. 

fflfitife. *7»Fj6^»JUn. S*iX*ffiW-S&ttilW£^, tktofliaw 

(descriptor). $£t(6S (decorator) (metaclass) (1ft pangalaticgarglebaster 

«*ttatwrjiUL tfeT). 

sxasxAStoiitiiffl, wras««]**fr*tw^'Nifctt. Tim Mien 

warn. twto»if»ft— 

ffiii, IEto Tim Allen ttfifttfitt' fM 
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figet, set Uc delete. bTIBA*— «®*fc»i+ 

-ilMWf&ffc. 4*tfeifcBfc«-*H36iE*k, *TSTeU« 

(fitter 

Tih'eja#HWiEj«1«-ift). 

fisa^a python 

£Kj3T$L super, property, classmethod fO staticmethod 

*a, 5n#fH5T)K}t^#^Wa 

wansr. super, property 1 f# 

—SSX^E http://users.rcn.com/python/download/Descriptor.htrn,, 


£ifr» 

attStfciMfctfJEffl*. myfunc== W rapper<rayfunc)W^i£*-iH'm#J*LW#3C3K#ie^ 

Kffeg»W^1£, myfunc aSjSt^SM*4fc. fk Python 2.4 tffcf, 

myfunc (ft def ifS'nJ.£Hi[^@ wrapper. 7fti*Lfr : J^IJ^2'S.fS@staticmethod 
fO@classmethod. Java *&■«. SSit&JiaSfiiJg&<J09», W »«««]£«- 

tt<«lffl^?15-{Httik6<J@make_constants, oja#-'!"# Python 

©atexit, §5<]^®»^^-«Jett]2^«l!W@synchronized, BlJtflSBftttillffiBttlJtt 

- --t - 0®idSftM@log„ (M««=?*a*r8WA, <&£# 

7t%: 

5E*W«fc8:9f±*«PB4, 

&*■«.«* types.ClassType. &*«,«* type. Hfl-ft#lf|iij£SftTAffl 

repr 

g—fc»T*L .Slots. _*0_ _getattribute_ $H*i* 

-t-uiw+iiOTwiBeaww. **«*# python taw**. ««, &+«,«*# 

anJ^SW, Mfi. ‘BfiMf'HFAAMS*. tg£. 

la^jc^awb type *«JWMr«rt* 
^wswfr*. -i^ssifs^, ‘EtiKfifc&T***. &/§«#»?$££ type 
8fc*5£$TIft. 

tMa, (slot) +»J9r*MS3f$*4J* getter #». 


#affs *tftgs«7c^i 
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WT*ift?F3WMMr£*. mts^m 


class M(type): 

def __new__(cls, name, bases, classdict): 

for attr in classdict.get('__slots__', ( )): 
if attr.startswith(): 

def getter(self, attr=attr): 

return getattr(self, attr) 

# ft 2.4: getter.__name__ - 'get' + attr[Is) 
classdict['get' + attr[l:)] « getter 
return type.__new__(els, name, bases, classdict) 

class Point(object): 

__metaclass__ = M 
_ __slots_ _ = ('_x', '_y' J 

print dir(Point), 

class Point(object): 

__slots - ['_x', '_y'] 

def getx(self): 

return self._x 
def gety(self): 

return self._y 

& print **JM*IiiJ* f “getx” m “gety”. 

20.1 

Sean Ross 

de{ m'iQtkftZis, Python fiRUR-ft. M 

m, xmEea». wi^taisssatmtii m 

*rM. a*w»n). 

Python 2.4 
££ ^ Python 2.3 : 
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import copy 

def freshdefaults(f) : 

” ****** * 

fdefaults = f.func.defaults 
def refresher(*args, **kwds): 

f.func_defaults * deepcopy(fdefaults) 
return f(*args, *-kwds) 

# ft 2.4: refresher.__name__ - f.__name__ 
return refresher 

# & Python 2.4 +, 

@freshdefaults 

def packitem(item, pkg-( ]): 
pkg.append(item) 
return pkg 

# Python 2.3 

# f = freshdefaults(f) 



defif'Eg»ft^WW«). Python 

#m f. 

Python SKiAfa. ffi &: 


def packitem(item, pkg-None): 
if pkg is None: 

pkg - ( ] 

pkg.append(item) 
return pkg 

m\&, Non# 

freshdefaults, (©None) jHtfcg'f'##: 

»JH. freshdefaults 9tt£**ffitt4fcWfW. 

£-3f®, freshdefaults «■&. SBtJIttiftWJS 

W. Python 

»£. Hitt, *a. Python A, 
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AB*L«. *j£A-«*»-«ifctfBtfc, tAAfll^a*: 

>>> def make_adder(addend): 

... def adder(augend): return augend+addend 
.. . return adder 
• • • 

»> pluslOO = make_adder (100) 

»> plus_23 * make_adder (23) 

»> print pluslOO(1000), plus_23(1000) 

1100 1023 

»> print pluslOO, plus_23 

<if unction adder at 0x386530> <function adder at 0x3825f0> 

j&MbftJL. pluslOO *>plus_23tf^If (^n^«^-fn<Kl*#:*>Ji7 100 
23 ). ti “adder”, *4fc. 

&. Python 2.4 +, def*44La. return iMjitf, 

.&*]■& I. _name.__.A-l4: 

def make .adder(addend): 
def adder(augend): 

return augend+addend 
adder.__name__ - 'add_%s' % (addend,) 
return adder 

fe. make adder MttT 

»> print pluslOO, plus_23 

<function add_100 at 0x386530> <function add_23 at 0x3825f0> 

■& Python 2.3 + , *,*&-*&*+JM_ _name_JVfctlMfc; 

X+, Python2.3 nWttX*. *«**-*£ 

import new 

def make_adder(addend): 

def adder(augend): return augend+addend 

return new.function(adder.func_code, adder.func_globals, 'add_%s' % 

(addend,), 

adder.func.defaults, adder.func_closure) 


Python (ft Language Reference i Python Language Reference ffl 

Python in a Nutshell 4^^ * Python Library Reference #1 Python 

in a Nutshell copy, deepcopy MXS, 
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20.2 property JSft 

Sean Ross, David Niergarth, Holger Krekel 

(property), wh*2*#sl 

ft?/*;** 


import math 

class Rectangle(object): 

def __init_ _(self, x, y) : 
self.y - x 
self.y «* y 
def area( ): 

doc - "Area of the rectangle" 
def fget(self): 

return self.x * self.y 
def fset(self, value): 

ratio - math.sqrt((1.0*value)/self.area) 
self.x *- ratio 
self.y *- ratio 
return locals( ) 
area ** property ("area ( )) 


Wife 

W* property (ttftJ getter, setter 

VXR deleter), QL&JtW; #P set This, getThat °S; delTheother 0 

ra#»iffs i&, afia«R« property juttttffl, («d?) wjtftmzfHs# 

del -Bin , BtlKttWS property *«£J§»«*«^SEBI. 

£«fgct. fset ft fdel, doc W docstring IMS. raWffcff]it*JBBItig 

locals( 

HTWa^iMS return »*j, fcfcintfta#: 

return sub_dict(locals( ), 'doc fget fset fdel'.split( )) 

4.13 sub.dict bs*c. 




715 






mm, ^property BW!MWfcitr*sii>«##, w&'MiMHfe# 

aM‘«^»JgaT^lftW property *«, Bffi^M£^£|S];7g$?;fc®, 

BfrK'Ptt-S, property fS14^±Tffi|$S^6<jTg 0 ifcBfltSJiitiWa, 

area ****»«*. fid. S% area 

* Python 2.4 <f>, ih*1sa«W««t06*Wn«l«. 

def nested_property(c): 

return property(**c( )) 

WTa^/J^WMJftB*. property 

(attribute name) Min'fcJlUft#: 

@nested_property 

def area ( ): 

doc - "Area of the rectangle" 
def fget(self): 

the area function remains the same 

£ Python 2.4*. ft def name def«*5J 

M±<*£/5M±7@{fii5'fc] name = deco(name) 0 &R«-AiS$£«|0<jil»J, (B.«S*W 

fwaasurT. w# python 2.3 - 

mn-simsm def^.jgwea^j. 

R#34fcflWH*B*l*T %et. feet, fdel ft doc , i&B locals 

tfJfffcA TRIMs 

def area ( ): 

what_is_area - "Area of the rectangle" 
def compute_area(self): 

return self.x * self.y 
def seale_both_sides(self, value): 

ratio = math.sqrt((1.0*value)/self.area) 
self.x *- ratio 
self.y *= ratio 

return property(compute_area, scale_both_sides / None, what_is_area) 
area = area( ) 

jEin-ifcflfjAL, S'MRfflttAiflFam getter 3W setter 

ft -'A-knm, sMW&f'ia, ttig^mawsi im-tM&A*. ft getnns n setniat 

Zm. aE#jIk«ffl?£W-ei® 

{*. BP4t^*a#iS0ttW5cfim^*^A*^* property «|#». 
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return compute_area, scale_both_sides, None, what_is_area 
area = property(‘area( )) 

n&mm 

Library Reference ffl Python in a Nutshell property locals &^J^CS 0 

20.3 

Denis S. Otkidach 

a), mvmmftXftiTScXftmtem}]. 

Mxxm 

class DefaultAlias(object): 

def __init__(self, name): 

self.name - name 
def __get__(self, inst, els): 
if inst is None: 

# JtAttftH. “self" 
return self 

return getattr(inst, self.name) 
class Alias(DefaultAlias): 

def __set__(self, inst, value): 

setattr(inst, self.name, value) 
def __delete__(self, inst): 
delattr(inst, self.name) 

ttifc 

DefaultAlias 

T«. -FW»di—■ 

class Book(object): 

def __init__(self, title, shortTitle=None): 
self.title - title 
if shortTitle is not None: 
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self.shortTitle = shortTitle 
shortTitle = DefaultAlias('title') 
b = Book('The Life and Opinions of Tristram Shandy, Gent.') 
print b.shortTitle 

# The Life and Opinions of Tristram Shandy, Gent. 

b.shortTitle = "Tristram Shandy" 
print b.shortTitle 

# #4tb: Tristram Shandy 

del b.shortTitle 
print b.shortTitle 

# The Life and Opinions of Tristram Shandy, Gent. 

DefaullAlias (data descriptor) _set._ _ 

DefaullAlias), W &oE 

b.shortTitle del 

b.shortTitleW, ftflttNtTJJTf ffift&MttXJI&aatb*. 

SAlias M DefaullAlias fi<j—. iltfM DefaullAlias atjRfflBft. 
Alias («t* DefaullAlias), 

sema-'t m (&&*__»«__*») g 

ttsKarart-a*. wbl Aim 

AliasM_ _set_ (Alias Z^JK.7. .delete, jfrft, 

M**.> 

JCI Alias 

#ra<M«kwayB. 

import warnings 
class OldAlias(Alias): 
def ..warn (self) : 

warnings.warn('use %r, not %r' % (self.name, self.oldname), 
DeprecationWarning, stacklevel=3) 
def __init__(self, name, oldname): 

super(OldAlias, self)._init_(name) 

self.oldname ■ oldname 
def __get__(self, inst, els): 
self._warn( ) 

return super(OldAlias, self)._get_(inst, els) 

def „set__(self, inst, value): 
self._warn( ) 

return super(OldAlias, self).__set__(inst, value) 
def __delete__(self, inst): 
self._warn( ) 

return super(OldAlias, self).__delete__(inst) 
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OldAlias &}—'i'JjLM'TfiWi : 


class NiceClass(object): 

def_init_(self, name) : 

self.nice_new_name = name 

bad_old_name = OldAlias('nice_new_name', 'bad_old.name') 

bad_old_name, 

#, nice new name« Python warnings 

&SUUtiJ£T. 

SiLTfTW-&, tMn£*att5%: 

x = NiceClass(23) 
for y in range(4): 

print x.bad_old_name 
x.bad_old_name +- 100 
&ib: 

xxx.py:64: Deprecationwarning: use 'nice.new.name', not 'bad,old_name' 
print x.bad_old_name 
23 

xxx.py:65: Deprecationwarning: use •nice_new_name', not 'bad_old_name' 
x.bad_old_name += 100 
123 
223 
323 

bad_old_nameBt, *£4fT@.«tfTEPTW&. for «Jf—#**«!*. 

mzvm 

Raymond Hettinger fKj£j5 (http://users.rcn.com/python/download/Descriptor.htm) -ff 
@ S2 XfiSiSW MSJSfWXIS 1 Library Reference ft Python in a Nutshell 4*warnings 

20.4 mftmmt. 

Denis S. Otkidach 

f£0!r 

•rawrat 

fU feSU*i£«F ft&fi'&'MfX A: 

class CachedAttribute(object): 
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def _init_(self, method, name=None): 

# i &**&%*%*>** 

self.method = method 

self.name = name or method._name_ 

def __get__(self, inst, els): 
if inst is None: 

# AJMtttH. it® self 
return self 

♦ it#. Mtttt 

result - self.method(inst) 
setattr(inst, self.name, result) 
return result 

class CachedClassAttribute(CachedAttribute): 

••• #££***#* ••• 
def __get__(self, inst, els): 

# CachedAttribute, els 

return super(CachedClassAttribute, self).__get__(cls, els) 


ttife 

%itT, MaftStft&tt CachedAttribute T®&~ 

(Python 2.4 : 


class MyObject(object): 

def __init__(self, n): 

self.n - n 
@CachedAttribute 
def square(self): 

return self.n * self.n 
m = MyObject(23) 
print vars(m) 

# 23) 
print m.square 

# tfriU: 529 
print vars(m) 

# #tB: { 1 square' : 529, 'n': 23) 
del m.square 

print vars(m) 

# I'n 1 : 23) 
m.n = 42 

print vars(m) 

# t'n': 42) 
print m.square 

# (ft*: 1764 
print vars(m) 

# Sfih: { 1 squar.' : 1764, 'n': 23) 

m.square ZlS 


t ' square'iET-li 

I i+#£ 

I ' square'ibIE, 7 

# 

t 'square 1 SEff'JPft 7 

# *££»*'square' 

# 

# ' square'X it IE 7 

square m + , 
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square $nXfllJNltM#, tfcfcl, SH* m.n 

#7, a m.square flvRflf del m.square g|JnJ„ 

ifift. Python 2) 7 £ Python 2.3 + «5fflR£3£ 

tfr#SinS@CachedAttribute square def i?F6];2L,Sjflf A— / M8MSilp6j square = 

Cached Attribute( square) 0 

§ 5l fffi *£ CachedC lass Attribute R M CachedAttribute #J — 'f* 1SS ^ $ {$ , fi/A 

CachedAttribute^SfcM^W^: 

CachedClassAttributei®SfflT-S?&^»l^«ffW«^, _get:_ _#& 


class MyClass(object): 
class_attr = 23 
@CachedClassAttribute 
def square(els): 

return els.class_attr * els.class_attr 
x - MyClass( ) 
y = MyClass( ) 
print x.square 

# «TtB: 529 
print y.square 

• «r&: 529 

del MyClass.square 

print x.square # tftiU AttributeError ## 

*a, "maa- 

-tvMJPSfcMBW. R«WBa-*aWl: 

class MyClass(MyClass): pass 

class MyClass HtffctJg, MyClass 

2UJ. MyClass, -+»*« “S£” 

*&»*«, ffi-'MWIM “7#T 

(*n*w«i£>. 4***e***s» 

a^ww. MW5»iw*a, tun. amewi» 

MyClassBase Jffigffl class MyClass(MyClassBase), 

M£iS*4 

Raymond Hettinger #J.£j5 (http://users.rcn.com/python/download/Descriptor.htm) ^A7 
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20.5 

Raymond Hettinger 

Python property i'MScA property fHj/Sft 

mMWkttVmUmti. property »&»*:*«*«:*. 

m property 

s?*2rsii 

‘B#ALjnit„«t>«*m±«. «#£, 
ttrasife. »rM5L, ftHte««7»tt.WttH36rtt. 
srasaiiMtai None, g ikitim. 

class CommonProperty(object): 

def __init__(self, realname, fget^getattr, fset«setattr, fdel^delattr, 
doc*None): 

self.realname - realname 
self.fget - fget 
self.fset - fset 
self.fdel - fdel 

self.._doc_ - doc or "" 

def __get__(self, obj, objtype=None): 
if obj is None: 

return self 
if self.fget is None: 

raise AttributeError, "can't get attribute" 
return self.fget(obj, self.realname) 
def ___set__(self, obj, value): 
if self.fset is None: 

raise AttributeError, "can't set attribute" 
self.fset(obj, self.realname, value) 
def __delete„(self, obj): 
if self.fdel is None: 

raise AttributeError, "can't delete attribute" 
self.fdel(obj, self.realname, value) 

Wife 

CommonProperty fi 

class Rectangle(object): 

def __init_ _(self, x, y) : 

self._x = x # T" H#S?j&j£„setSide 

self.y = y # ««*TK*|fc7. area 
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def _setSi.de (self, attrname, value): 
setattr(self, attrname, value) 
self.area = self._x * self._y 
x = CommonProperty(’_x', fset=_setSide, fdel=None) 
y - CommonProperty(’_y’, fset=_setSide, fdel=None) 

Rectangle x « y njl m g * 

area 

property, area ftlJgtt area 

ffi&BmMKBtX.m'&'kgtib, 

SS'MSffl CommonProperty _init_ 

i§: self.x = x, ^-SlSiJSi:g5Pt_setSide&<ji^ffl, 

M i'ffif#—tSWNfififi, &U5ft CommonPropeny 6<J fget. fset sS. fdel #?& l f'G < J—''I' bJ' 
AiM, WJ realname CommonProperty , "t? 

PJ'J, + ($PiLh, fo&nm-'i' RecurslonLimit 

Exceeded ##). 

mzmw 

Library Reference ffl Python in a Nutshell getattr. setattr. delattr VAR 

property 

20.6 

&iM: Ken Seehof. Holger Krekel 

ft# 

MRxmwvM#. (w 

M^s^scaiww^). *<*«!&, 

M'&*m 

class *i%.mn±$i&jATm osi&tiimm pwj® 

setattr ISfnMg “StT 

muwm&fexm 

in T: 

import inspect 

def wrapfunc(obj, name, processor, avoid_doublewrap=True): 


m&n. 
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&obj.<name>*T*hT, 

processor(original_callable, *args, 


**kwargs) 


# obj ,<name> 
call = getattr(obj, name) 

if avoid__doublewrap and getattr(call, 'processor'. None) is processor: 
return 

# &**&*$&* (****%), 

original_callable - getattr(call, 'im_func', call) 
def wrappedfunc(*args, **kwargs): 

return processor(original_callable, *args, **kwargs) 

# ftBJHft. 

wrappedfunc.original - call 
wrappedfunc.processor = processor 

# ft 2.4: wrappedfunc._ _name„ = getattr (call, '__name__', name) 

# $staticmethod fa classmethod ( # obj £ — 'Ml ) 
if inspect.isclass(obj): 

if hasattr(call, 'im_self'): 
if call.im_self: 

wrappedfunc - classmethod(wrappedfunc) 

else: 

wrappedfunc - staticmethod(wrappedfunc) 

setattr(obj, name, wrappedfunc) 
def unwrapfunc(obj, name): 

'" wrapfunc (obj, name, processor) JR ''• 
setattr(obj, name, getattr(obj, name).original) 

(Soy 

(tea, »* «,!**-+*«, -efttftp*obj*-+ 

*aftn* obj mpmi&m, tt&m 

5fe*T. 

J&TttfflilfflM wrapfunc Bft, 

def tracing_processor(original_callable, *args, **kwargs): 

r_name - getattr(original_callable, '_name_', '<unknown>') 

r_args - map(repr, args) 

r_args.extend(['%s=%r' % x for x in kwargs.iteritems( ))) 
print "begin call to %s(%s)" % (r_name, ", ".join(r_args)) 
try: 

result - call(*args, **kwargs) 
except: 

print "EXCEPTION in call to %s" %(r_name,) 
raise 
else: 
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print "call to %s result: %r" %(r_name, result) 
return result 

def add_tracing_prints_to_method(class_object, method_name): 
wrapfunc (class_.object, method_name, tracing_processor) 


Python 

addJracing_prints_to_method 

4*»»£SSC*ttH*£WBtt Python &i£. 

tfcin. 

S9ffigW;*f«. fcMn, 5.12uw 1.241!rtWff# t 
*1HWS» wrapfunc eg ft. 

“*R*it*" *i£. mhttftSM£rft|l|£|iE#W 

ttiS, iMtft*tt4*1W3&r*i£#«T unwrapfunc 0q«£tfj®0. BB*. Ifcfl&lStt 

*»-«»****#*#«— 

wrapfunc 5?;£#-'hnTi4#tt avoid_doublewrap W®0, a#8t**iA{Sfi True, fttt, 

'T'jt#Slt#t3£ (hlttfitjft, classmethod ft staticmcthod *t 

*X#gftS*»£mitK**ftW#;£Wti:&M). 

*nw8*ra»aa« (processor) *a, 

ftdiWJIBff (last-in, first-out), jEfilftVMfa. J 

-w w»x>Ht*g. a-^R«*. 

W, "»*«*" X&ftftflltJl* (a#a*pq«(deep double wrapping), 

K<n*s**&#«*tfr»a#i*»). 

“a«w*ttr. ^TPir« unra P _func, tresgni-^«'exMsw4ta», a 
iwmmbhxs*. tfieat-^^BWttawwai*. aaimrattaftaix# 
sfrt^o BMW. a#ws#B#«rpi«^&#i -**pn«Hi\ 

dffl original 

ft processor ftfjd, a^StpTBA^BnUfejfc}# staticmethod ft classmethodi E03&. 

**#*«•. a#«ts«*T 
*a. *Ta*w#waj!itt. 
*^**aaa»«A«?FT. 


»&19. SWSWtcHI 
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wrapfunc 

Python 2.4 BUU»M:fr* (*3cSftfHfeiireO $U: 

def processedby(processor): 

""" ft processor 

def processedfunc(func): 

def wrappedfunc(*args, **kwargs): 

return processor(func, *args, **kwargs) 
return wrappedfunc 
return processedfunc 

T4 class tracing processor & 

Python 2.4 4* * 

class SomeClass(object): 

@processedby(tracing^processor) 
def amethod(self, s): 

return ’Hello, ’ + s 

E£»*4 

5.12 Uft Library Reference 

ft Python in a Nutshell getattr ft sctattr inspect MX+S. 

20.7 

&i<t: Stephan Diehl. Robert E. Brewer 

m'Anm 

MEM 20.6 WHttT-'Mr*. 

», + M add tracing prints to method 

inspect 

import inspect 

def add_tracing_prints_to_all_methods(class_object): 

for method_name, v in inspect.getmembers(class_object, inspect. 

ismethod): 

add__tracing_prints_to_method(class_object, method_name) 
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a &X7tm , 

im, ®35aia#6<ifflA, p,mw-n ig^, 


_metaclass _ = MetaTracer 

SPnl. n^JLTtm MetaTracer & 

class MetaTracer(type): 

def _init_(els, n, b, d): 

super(MetaTracer, els)._init_(n, b, d) 

add_tracing_prints_to_all_methods(els) 

weptega-,w, 

add_tracing_prints_to_all_methods ®3&: 

def add_tracing_prints_to_all_descendant s (cl as s_object) : 
add_tracing_prints_to_all_methods(class_object) 
for s in class_object_subclasses_ _. ( ): 

add_tracing_prints_to_all_descendants (s) 

unwrapftmc, J*L 20.6 IV, 

mu, 20.6 ^ 

*afi^rewf8jtt*ft»w-jfli4vj'W “T-tr, 

add tracin g p rints to all descendants IPRUMEl. > & 

add tracingjtrints to_all_descendants 

8dT. ifcSa&SSDfeiSra***. 

£&ttra*ran&*x«»aM7. Ma, 


*W§S«tEHI 
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(memoidiom), t®-. 

def all_descendants(class.object, _memo=None): 
if ..memo is None: 

.memo = { } 

elif class_object in .memo: 
return 

yield class_object 

for subclass in class_object._subclasses_( ): 

for descendant in all_descendants(subclass, .memo): 
yield descendant 

def add_tracing_prints_to_all_descendants(class_object): 
for c in all_descendants(class_object): 
add_tracing_prints_to_all_methods(c) 

« python f, nfem, 

for if'to. 

H£»f4 

## 20.6 Library Reference fl Python in a Nutshell 

■ft inspect .subclasses. 

20.8 

: Moshe Zadka 

ftiHfcfifrK, print 

print ifSjtfc, 

aimii*»asjit3k—t**. Ur*w__str„ _#»;&• 

3W!7: 


def add_method_to_objects_class(object, method, name=None) : 
if name is None: 
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name = method.func_name 
class newclass(object_class__): 
pass 

setattr(newclass, name, method) 
object.__class__ = newclass 
import inspect 
def _rich_str(self): 
pieces = [ ] 

for name, value in inspect.getmembers(self): 

# ******** 

if name.startswith('_') and name.endswith(•__•): 

continue 

t *&*#***#;** 

if inspect.ismethod(value) and value.im_self is self: 
continue 

pieces.extend((name.1just(15), 'Xt*, str(value), '\n')) 
return ’join(pieces) 
def set_rich_str(obj, on=True): 
def isrich( ): 

return getattr (obj .__class__.__str__, 'im.func'. None) is 
_rich_str 

if on: 

if not isrich( ): 

add_method_to_objects_claas(obj, _rich_str, , __str___') 
assert isrich( ) 

else: 

if not isrich( ): 
return 

bases - obj .__class__.__ _bases__ 
assert len(bases) -- 1 
obj.__class__ - bases(0) 
assert not isrich( ) 


Wife 

sct_rich_str : 

if —name— ~ 

class Foo(object): 

def _init_(self, x-23, y-42): 

self.x, self.y = x, y 

f =* Foo ( ) 
print f 

# <__main__.Foo object at 0x38£770> 

set_rich_str(f) 
print f 

# 

# x 23 

# y 42 

set_rich_str(f, on=False) 
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print f 

# <_ _main . Foo object at 0x38f770> 

python m (iPython 2.3 m 2.4 

foB*^tt), A&SiiD (ttim^T prim «fg, £3l£*L_str__W*«) 

Sifrf£0l. MttFlft Python S*WgifOWJ*&T£$JW£, 

*ia7*«W_ _dict_ -#, 

m», &#Ep&S««W, Python 

add_methodjo_objects_class Jg^7$nf6H£S{*q£*f& obj IWJfftdS^ 

“am" m$. (BPobj w^wjttt£a): &&obj w^bp« r —m 

obj.__ciass__aa^-^»f©ji#w^ft ce^objw^aiM*, siit, mifcmfi 

W«B*Wa«Mfl^K*W#MM*-a). -RH&E&T&-&. WLvIVAffi'WmM 

a»_rich_str*^7-'S#jiiirt« , 3tEa^#s^e<HB^(s,&. *(*&&, mns.^ 

7**i+j»*#»** (BP&w+T««ff*«*¥) watt, 

*■$£. B»set_rich_str!aiJr&]Sffia^TJnM#*^IW__str__#«|c*-S«*^ “iffS 
*£" (BPIfefnHJH'JtlSiJW_rich_»tr Btt) a£ “fiFii«W” 

_str_ _^^fe)„i*/71f?3M2t)fcW__str , sct rich str $f£8 T add method to. objects_class, 

_str _&*;*Lrich_str. ^1*1116 “iE#«l^” tf, set_rich_str 

_ciass_ssimsawts (£#*»&■*«« nch.strw, a'HSffcS/it-ws^® 

«#). 

!!£»» 

20.6 mmi 20.7 Z-iftra/y Reference 

inspect WXfSo 

20.9 tktt&nftjSSi! 

%i%i: Raymond Hettinger 

python tfs^-'MEssw “«p" m&, u m&#? 
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class IMinimalMapping(object): 

def_getitem_(self, key): pass 

def_setitem_(self, key, value): pass 

def __delitem__(self, key): pass 

def_contains_(self, key): pass 

import UserDict 

class IFullMapping(IMinimalMapping, UserDict.DictMixin): 

def keys(self): pass 
class IMinimalSequence(object): 

def len (self): pass 

def __getitem__(self, index): pass 
class ICallable(object): 

def call (self, *args): pass 

so. 

try: 

set 

except NameError: 

from sets import Set as set 

class InterfaceOmission(TypeError): 
pass 

class MetalnterfaceChecker(type): 

def __init_(els, classname, bases, classdict): 

super (MetalnterfaceChecker, els) .__init_ _ (classname, bases, 

classdict) 

cls_defines » set(dir(els)) 
for interface in els.implements^_: 
itf.requires = set(dir(interface)) 
if not itf_requires.issubset(cls_defines): 

raise InterfaceOmission, list(itf_requires - cls_ 

defines) 

ttfaCUffi MetalnterfaceChecker ® 14 implements , 

'Hi mpw, n 

InterfaceOmission 
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Wife 

MetalnterfaceChecker 


class Skidoo(object): 

•’• -**#fc*JJf**ft*#. #*#«*£«#;!: 23; 

«IJBJk£fl. £*#£23. ••• 

_metaclass_ - MetalnterfaceChecker 

_.implements._ = IMinimalMapping, ICallable 
def __getitem__(self, key): return 23 
def __setitem__(self, key, value): pass 
def __delitem__(self, key): pass 

def _contains_(self, key): return True 

def _call_(self, *args): return 23 

sk = Skidoo( ) 


def use(sk): 

if IMinimalMapping in sk.implements. _: 

...code using ’ski...] 1 and/or 'x in sk 1 ... 

&JMNBS. inspect 

t toM n antxAttg □ 

»*» 

Library Reference ft Python in a Nutshell sets, set ({Z Python 2.4), 

ntexj&mjk. inspect 

20.10 _new_ JflL 

_init_ _ 

Michele Simionato, Stephan Diehl, Alex Martelli 

««2f-'f'g£jUG£, 7G££«aS__new_ ft*# &, 

_init_ Jffk* 

Mttm 

*4fcWftB*«7C*W«*M_ _new_ _zm, ffcWi£j£ 56 £« 7 C£lHLinew_ 
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tta, &#&fom-m®&m$wmM__s\ots_ .wsroi: 


class MetaEnsure_foo(type): 

def _new_(mcl, cname, ebases, edict): 

if '_slots_' in edict and '_foo' not in edict ['_slots_'): 

edictl’__slots__' ) = tuple (edict ['__slots__'] ) + ('_foo',) 
return super (MetaEnsure_foo, mcl)._new__(mcl f cname, ebases, edict) 

MetaEnsureJbo»w*ft«: 

def _init_(els, cname, ebases, edict): 

super(MetaEnsure_foo, els).__init__(cls, cname, ebases, edict) 
els. foo = 23 


Wife 

g feXTtm MetaEnsureJbo JMTttifcttfc-'t “St*" tt#, S'EiPS'feffiif : 
®£§?£Ji»M^*JgXT__slots__«tt (fcTVttrt#). MetaEnsurc_foo 

mat, »*tt. at 

ffl«^foow®23xa*T-'t« 

_new__»__init__ 8Ul‘etJ*ejfi<MMrfl*4ff*. 

ifcifcfpJW, x (Xifcx W. ;£*£# 

(fiMMJffl Python fP**k , 

itfcfft Python 

new_thing » X.__new__(X, *a, **k) 
if isinstance(new_thing, X): 

X.__init__(new_thing, *a, **k) 

new thing X ft* X fi-'feg 

ajMW&fcM® class m&i&mgm m&mwmifj* 

Hjlt, fctt S£jiC5G*«L _new_ 

tfffi »*njUsWgW*®. fi<T— 

a. _slots_ _. —'EM* (slots) tesfc£j£7£J£ (511* 

, ajg*f_ _siots_ 

*1W9 a jej8L5n**flltlWh{«i T super, 

type._new_Jdt type._init_: *&»»«* 


ffiaft. ^tfpswjc^i 
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7cmzim£mmvwMjEi*xtt. mm, 

*«*«**: els Jnit_ _M% 

—^#»), mcl^jjN—'f'TC* (a^*fftfiftii|&g3ejSL7c3ISfi«j__new__W*—'1"# 

»>. i®seifWHWBaa«»«H*»w«i*iw. BJtsgsg 

jsbc*M£#‘t>*e««fc»*jBa. , mw& 

At ft, els fq mcl ftjift^&SgfiJii Guido 

van Rossum S$.R;g:P^±&lJ 0 

*V«HBW*ajgjaL7C#«t»^_ _new_ _m_ init_ 

£&%Hfe*Ni &m tA__new__^, 

T^mMSisfLJnit_ JMT«tt#WftA_Jnit_jK $nft{feftaiFg£ 

JJCTnDI, l§lWaS#ffliP«<tWWnri:ffl 

-it, __new_jffi* 

fMr4MWc3eWW#: (Kffflfr£ftJB4fcWA#SWA#lte«*i£«#H (SWIfiJ&fl- 

m_ _init_ “ft- -«, 

»»» 

Z./ftrao' Reference #1 Python in a Nutshell c t‘frjftT fi$$;Mt super Wfi_ _slots _, j£fi 
t$^2r?£_ _init_ _ffl_ _new_ JJtjXS. 

20.11 Ait*t List ffl 

i&ift: Stephan Diehl. Alex Martelli 

list ftnJlCftSC^ list ($D append ft sort) ig® None. — 

&W2f«, »ftMa#^raiH«:i60 self, liMKTJB—-MfMttW 

m&txm 

def makeChainable(func): 

,,f None «***»**« self ••• 

def chainableWrapper(self, *args, **kwds): 
func(self, *args, **kwds) 
return self 
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# 'fX.2.4: chainableWrapper._name_= func._name_ 

return chainableWrapper 

class MetaChainable(type): 

def _new_(mcl, cName, cBases, cDict): 

# cDict 
for base in cBases: 

if not isinstance(base, MetaChainable): 

for mutator in cDict['_mutators__•): 

if mutator not in cDict: 

cDict(mutator] = makeChainable(getattr(base, 
mutator)) 

break 

# 'type- 

return super(MetaChainable, mcl)_new_ _ (mcl, cName, cBases, 
cDict) 

class Chainable: _metaclass_ = MetaChainable 

if_name_-- •_main_' : 

# 

class chainablelist(Chainable, list): 

_ _mutators__ - 'sort reverse append extend insertsplit( ) 
print 'join(chainablelist('hello').extend('ciao').sort( ). 
reverse( )) 

# itj : oolliheca 

Wife 

None. w & a mw.# 

None 

-S Python 

tfcto lambda 

-^,1“]®, M&, Jacek Generowicz S comp.lang.python 

class chainable(object): 

def init (self, obj): 

self.obj - obj 

def iter (self) : 

return iter(self.obj) 
def __getattr__(self, name): 

def proxy(*args, **kwds): 
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**kwds) 


result * getattr(self.obj, name)(*args, 
if result is None: return self 
else: return result 

# ft 2.4: proxy._name_= name 

return proxy 

print ’join(chainable(list('hello')).extend(*ciao').sort( ) 

.reverse( )) 

# oollih®ca 

Library Reference Python in a Nutshell list new _i>X 

getaltr__W5;^o 

20.12 aaMJRSWiiaffifflttftweiiiwffl 

Michele Simionato. Gon?alo Rodrigues 

super 

Attlftift. *n*- 

super, super ffl-'NI 

*«±. 

import inspect 

def second_arg(func): 

args - inspect.getargspec(func)I0J 
try: return args[l] 
except IndexError: return None 
def super_wrapper(els, func): 

def wrapper(self, *args, **kw): 

return func(self, super(els, self), *args, **kw) 

# ft 2.4: wrapper._„name__ * func.__name__ 
return wrapper 
class MetaCooperative(type): 

def _init_(els, name, bases, die): 

super(MetaCooperative, els).__init__(cls, name, bases, die) 
for attr.name, func in die.iteritems( ): 

if inspect.isfunction(func) and second_arg(func) ®= "super": 
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setattr(cls, attr_name, super_wrapper(els, func)) 

class Cooperative: 

_metaclass_ = MetaCooperative 


if_name_ _ == _main_ : 

class B(Cooperative): 
def say(self): 
print "B", 
class C(B): 

def say(self, super): 
super.say( ) 
print "C", 
class D(B): 

def say(self, super): 
super.say( ) 
print "D", 
class CD(C, D): 

def say(self, super): 
super.say( ) 
print '!' 

CD( ).say( ) 

# B D C ! 

super5c£ 

#»wa. 

*II*W-'NScls, MetaCooperative, 

super, ffM*t super.something(*args, **kw)['ftiB3ff]£R3$’f)> z f 

super(cls, self)something(*args, **kw)„ 
super, 

^ cis * 

super, tMTim “Wifi" super 

£&W*±-ftARIfrJ. (syntax 

sugar, super, 

- 

Library Reference ffl Python in a Nutshell inspect fC[*l;8! super 


8Si£W. *tf6S«TC* 
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20.13 _5fc*D&tt3eeiJJS1't 

Dan Perl, Shalabh Chaturvedi 

&& 

ikftst, jnit_ 

_mit_ 

W^^n^aJflBSPffiAa. _new_. jfrft, f% 

PJ_init_a*: 

it 

class superl(object): 

def _new_(els, *args, **kwargs): 

obj - super(superl, els).__new__(els, *args, **kwargs) 
obj.attrl - [ ] 

return obj 
def __str__(self) : 

show.attr - l ] 

for attr, value in sorted(self.__dict_iteritems( )): 

show_attr.append(’%s:%r' % (attr, value)) 
return *%s with %s* % (self .__class__.___name - _, 

', '.join(show_attr)) 

class super2(object): 

def _new_(els, *args, **kwargs): 

obj = super(super2, els).__new__(cls, *args, **kwargs) 
obj.attr2 = ( } 

return obj 

class derived(superl, super2): 
def __init__(self): 

self.attrl.append(111) 
self.attr3 = ( ) 

d = derived( ) 


738 


3? 20* 


print d 

# ^ tb: derived with attrl:[lllj, atfcr2:{ }, attr3: ( ) 



Python Python M 

mm python*** 

**, tWn£^M^M«tt^*ftiJn±-* self.fflH, *«{fcaBM3e«L _init_jfr 
**SSMMVH«*tt_ _init_ _. 

Python 

as, wsew. «». python. *£t&mn¥&z 

w«, «««, *r- 

TfSHfc GUI _init_ Js 

ft _init_ _* ft. 

2i7&#a®84fc, a*«74cir«wWif*#ft. w^tnii##5*»ii__new__* 
ft, ^n5fcftfflte{n*»&M*s«mtA«. «*« wmw*&, nn&w 

**L.new_ jfrft, super *#WriE 

. M^^€^8ISW6S6a^W«5i. SgSiBUB object.. _new_ _. & 

IF., M.ft£g»'Mtt#NII*7. &*J£i£. ^W*M{X(xaa:*W^#Xt__new__W* 

Python S«jMJBl«0Xg. 

SfffiffcflBfiiaBl*^*. _new^ _ 

+«RKff7, «?nr(i»#j»»aBM*isw--'tasjwc#. tt*ew_ _caii__ (*£ 

**ft^iMfc0B*lE*5fel&, JCPJW^fnXWM^^TC*. “jfr?Gftisft«fi 

0*. H5MMMl;MirGJ»*7’ (Roger Berg ) „ g^&ltfc, 20.14 ItfrOB 

wa-tt«feffl„init__tt»ft«ttw^rft. 

M£3S*4 

Library Reference ft Python in a Nutshell _init_ _ft_ _new_ _, I'A.&t*) 

3i super 20.14 1ST. 


f8i**K g'W&ftTciSI 
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20.14 rnm ^ nmj }^ 

Sebastien Keim. Troy Melhase. Peter Cogolo 

M&nm 

class counter(object): 

def __init__(self): 
self.count =* 0 

def increase(self, addend-1): 
self.count += addend 
If 

class counter(object): 
count - 0 

def increase(self, addend-1): 
self.count +- addend 

^ self count Mself.count += added 
^ self.count = self.count 4 added. self, aSftSJ f . 

self.count (=) »:&», 

mm, nmstmmmwi.im9&t 

class auto_attr(object): 

def __init__(self, name, factory, *a, **k) : 

self.data - name, factory, a, k 
def __get__(self, obj, clas=None): 

name, factory, a, k = self.data 
setattr(obj, name, factory(*a, **k)) 
return getattr(obj, name) 

WTauto.attr^lM, Wm&i&n tMO: 

class recorder(object): 
count = 0 
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events *■ auto_attr (' events', list) 
def record(self, event): 
self.count +* 1 

self.events.append((self.count, event)) 


Wife 

»*#. £&*M* 

«T. MS, 3 

ifcikftmiT self.count += 1 MJSHW, 

K*l*Ur*/HM auto attr g££ffi£*£S. S'h auto attr 

, @r^nS^tt.auto_attrW, 

a#. 7-^ factory & list £ diet), 

& factory 

Obj name MMffeW. Python obj W^XSSCISiif'f 

(autoattr obj _get_ _. auto_attr 0<J_ _get__ 

Sfflffl factory, Hitt. BW§tf*««ra 

«»«*»#. SX&'hBM. 1? auto attr tSH+fc#tt* (nondata) 

*»a<)~£, &&«>*#•£&#_ _set_ Jifc. Sift:, 

mum <*(&£«) 

BrW#3My«ar*#«ft*««tt» “just-in-time £|T. 

#-**#*««»:**. autojmrttAfcWWJgWJlIttW^. 

ffif auto attr ttJMWaWMO-'hS®A tcUSSIJ 

class smart_attr(object): 
name =* None 

def __init__(self, factory, *a, * * k): 

self.creation_data =* factory, a, k 


m&n. 
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def __get__(self, obj, clas=None): 
if self.name is None: 

raise RuntimeError, ("class %r uses a smart_attr, so its " 
"metaclass should be MetaSmart, but is %r instead" % 
(clas, type(clas) )) 
factory, a, k = self.creation_data 
setattr(obj, name, factory(*a, **k)) 
return getattr(obj, name) 
class MetaSmart(type): 

def _new_(mcl, clasname, bases, clasdict): 

# % smart_attr 

for k, v in clasdict.iteritems( ): 
if isinstance(v, smart_attr): 
v.name = k 

# #*T*a-ft*»*x* 

return super(MetaSmart, mcl).__new__(mcl, clasname, bases, 

clasdict) 

# ill 3smart .object, q KftA *fM g 

class smart.object: 

_ _metaclass_ _ - MetaSmart 

class recorder(smart_object): 
count - 0 

events » smart_attr(list) 
def record(self, event): 
self.count +- 1 

self.events.append((self.count, event)) 

“just-in-time" SSjSLtt&WWjKgJft 

m-m® smart .at* 

class attr(object): 

def __init__(self, factory, *a, **k): 

self.creation_data - factory, a, k 
import inspect 
def is.attr(member): 

return isinstance(member, attr) 
class MetaAuto(type): 

def „call__(cls, *a, **k) : 

obj = super(MetaAuto, els)._ _call__ (els, *a, **k) 

# %'attr 

for n, v in inspect.getmembers(els, is_attr): 
factory, a, k = v.creation.data 
setattr(obj, n, factory(*a, **k)) 
return obj 
# i«i±»^auto_object, 
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MetaAuto 


class auto_object: 

_metaclass_. 

class recorder(auto_object): 
count = 0 

events = attr(list) 
def record(self, event): 
self.count +■ 1 

self.events.append*(self.count, event)) 


a 20.13 NWMUi. _init_ Library Reference 

ft Python in a Nutshell _init_ _SPF*9super VXR setattr MXB. 

2o.i5 ■gfjipigwg^ssfiiisceij 

Michael Hudson* Peter Cogolo 

Sfc reload*4feW. 

#5t, a<n*jsc-^iftA7c36. 

import weakref 

class MetalnstanceTracker(type): 

••• tl£ ••• 

def _init_(els, name, bases, ns): 

super(MetalnstanceTracker, els). _init_(name, bases, ns) 

# Uriels *&#&*£* 

els. instance_refs - [ 1 

def _instances_ (els): 

••• cis*j£f*r£#tfj**i ••• 

# refs ref fa obj 

instances - [(r, r( )) for r in els_instance_refs__ if r( ) 
is not None) 

cls.__instance_refs__ = [r for (r, o) in instances] 

# I 

return (o for (r, o) in instances] 
def __call__(cls, *args, **kw): 
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**kw) 


instance = super(MetalnstanceTracker, els).__call__(*args, 

# t*®****^*^ ref 

els .„instance_refs_ _. append(weakref.ref(instance)) 
return instance 
class InstanceTracker: 

_metaclass_ = MetalnstanceTracker 

M&, MetalnstanceTracker 

import inspect 

class MetaAutoReloader(MetalnstanceTracker): 

•" -***. 

def __init__(cls, name, bases, ns) : 

# tf#^*A-+„update__*i* (5T4) 
updater = ns.pop('__update__', None) 

super(MetalnstanceTracker, els)._ _init__(name, bases, ns) 

# locals 4 globals 
f - inspect.currentframe( ).f_back 

for d in (f.f_locals, f.f_globals): 
if name in d: 

old_class - d(name) 

if not isinstance(old_class, mcl): 

• **. 

continue 

for instance in old_class.__instances__( ): 
instance.__class__ - els 
if updater: updater(instance) 

els._instance.refs_.append(weakref.ref 

(instance)) 

for subclass in old_class._subclasses_( ): 

bases ■ list(subclass._bases_) 

bases[bases.index(old_class)] - els 
subclass._bases_ ■ tuple(bases) 

break 

return els 
class AutoReloader: 

••• i••• 

_metaclass_ = MetaAutoReloader 

* -* 10 * 

class Bar(AutoReloader): 

def _init_(self, what=23): 
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self.old_attribute = what 


class Baz(Bar) : 
pass 

b - Bar ( ) 
b2 = Baz ( ) 

# (iS#£i£it'reload*, £&*&) s 

class Bar(AutoReloader): 

def __init__(self, what=42): 

self.new_attribute = what+100 
def __update__(self): 

# MRfMBft 

self.new_attribute - self.old_attribute +100 
del self.old_attribute 
def meth(self, arg): 

# IH£+ 

print arg, self.new_attribute 
if_name_== '_main_' : 

# b Bar £. mxafl’TWfl/flmeth: 

b.meth(1) 

# «rtb: 1 123 

b 2 .meth(2) 

# IS: 2 123 

# ...and for new ones: 

Baz( ).meth(3) 

# 3 142 


Wife 

Python mod.py 

class Foo(object): 

def methl(self, arg): 
print arg 

ffia-a-a. ^iE?fn m« b a«ft»: 

»> import mod 
»> f = mod. Foo ( ) 

»> f.methl(l) 

1 

mod.py, 

class Foo(object): 

def methl(self, arg): 
print arg 
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def meth2(self, arg): 
print -arg 


waaaiTSteiS: 


»> reload (mod) 

module 'mod' from 'mod.pyc' 

»> f.meth 2 ( 2 ) 

Traceback (most recent call last): 

File " &lt;stdinfigt;", line 1, in ? 

AttributeError: 'Foo' object has no attribute ’math2' 

m\ ^iETffil0Wmod.FooW^! 

»> f = mod. Foo ( ) 

»> f.meth 2 ( 2 ) 

-2 

.class _«<t: 

»> f_class__ = mod. Foo 
»> f .meth 2 (2) 

-2 

(aa^«i^finrwaai<k4fcaw. 

36 MetalnstanceTracker 

mmmnw) vm-^. .instances .Jfcfira (£#«*_ _instance_refs_ 

«S-*7E36a* MetalnstanceTracker 

**flKkW, ->MB|i5i££fl|MIR9U9ttl AfiJ£ltt_ _instan Ce _refs_ _?]« *. 
MetalnstanceTracker ttgHSAMMrllt. 

«. «*M0W**TfllS*5^r0«W#S»<E. -eMMa® 

S-XSHSf, (MctaAutoLoader M. MetalnstanceTracker Steffi] ?fc, 

AftAflumtu*). sm^aaiQ^sww. _subdasses_ jsrfcaiawtfWMs* 

*. j»se_ 

#r#SMJgXZ^rafi^JSW*«__upd a te__. 

»n$uiaOT«#r 

jnit_ _ _update_ 

«Jg del 
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*1*2r*SHfc 

t-'Nssbmi*, 

m#§. mm*%&}tfttfcz)]Ak&RiW¥ djan g0 wA&^®ft6t*£a 

##*t). 

***«j*flft«+*;*git«ff®*i, 

»EIfi. tfcin, 9lttiig«£«:£ttKSrtttt£. 

-*#^»aw«*. #M«s^#a«E®fwas+, -e3e#*«BfiH**^. » 

»Xfls#HWfBIS. H»£JE£r£fi<JB*«, 

{fc#«M.IH*M*fJ&»r#i*. &R*W'MRai!B*je.«tt : F. S#IB 


H£$*4 

Library Reference ft Python in a Nutshell ft 5#Pi93& reload 

20.16 

^itt: Raymond Hettinger. Skip Montanaro 

t5t. *flw 

opcode «f>«W=^ ! g^, MJL«n 

2JWTM'NftJ»?1W»fMl«#i#: 


from opcode import opmap, HAVE_ARGUMENT, EXTENDED_ARG 
globals( ).update(opmap) 

def _insert_constant(value, i, code, constants): 

•" 2j code[i:i+3lft{t«ALOAD_CONST. t#r#>]ffl 

-**.*65#*. S»j#»ftt*’AS<J**M;<t*. #£0**51 ■■■ 
for pos, v in enumerate(constants): 
if v is value: break 

else: 

pos = len(constants) 
constants.append(value) 


#ai?* 
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code[i] = LOAD_CONST 
code[i + l] = pos &. OxFF 
code[i+2J * pos » 8 
return pos 

def _arg_at(i, code): 

1,1 21® £ code [i] opcode @ 

return code[i+l] | (code[i+2) « 8) 

t ftimmmi&uvt* (folding) 

def _make_constants(f, builtin_only=False, stoplist=( ), verbose=False): 

# Jython. IronPython If » *££[ 
try: co - f.func_code 

except AttributeError: return f 

# tfKiMJjrKiniSM* 

newcode = map(ord, co.co_code) 
codelen - len(newcode) 
newconsts - list(co.co.consts) 
names - co.co.names 

# *€]«*!** env* 

# £i*Jname->value3*W, » * stoplist *£**&#&& 

# «****£** 
import _ _builtin__ 

env - vars (__builtin__) .copy ( ) 
if builtin_only: 

stoplist - set(stoplist) 
stoplist.update(f.func_globals) 
else: 

env.update(f.func_globals) 
i - 0 

while i < codelen: 

opcode - newcode(i] 

if opcode in (EXTENDED ARG, STORE_GLOBAL): 
return f 

if opcode — LOAD_GLOBAL: 

oparg «= _arg_at(i, newcode) 
name - names[oparg) 

if name in env and name not in stoplist: 

pos = _insert_constant(env(name], i, newcode, 

newconsts) 

if verbose: print '%r -> %r[%d)' % (name, newconsts 

[pos], pos) 

# iMIJMUJT-****. (*P**l*Ji* ) 

i += 1 

if opcode >= HAVE_ARGUMENT: 
i += 2 

# (fold) *********** 

i = 0 
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while i < codelen: 

newtuple = [ ] 

while newcode(i) ■=» LOAD_CONST: 
oparg = _arg_at(i, newcode) 
newtuple.append(newconsts(opargJ) 
i += 3 

opcode = newcode[i] 
if not newtuple: 
i += 1 

if opcode >= HAVE.ARGUMENT: 

i += 2 
continue 

if opcode =« LOAD ATTR: 
obj = newtuple[-1] 
oparg = _arg_at(i, newcode) 
name = names(oparg) 
try: 

value - getattr(obj, name) 
except AttributeError: 

continue 
deletions ■ 1 

elif opcode == BUILD.TUPLE: 

oparg - _arg_at(i, newcode) 
if oparg != len(newtuple): 
continue 

deletions - len(newtuple) 
value - tuple(newtuple) 

else: 

continue 

reljump - deletions * 3 

newcode[i-reljump) - JUMP.FORWARD 

newcode(i-reljump+1] - (reljump-3) & OxFF 

newcode(i-reljump+2) - (reljump-3) » 8 

pos - _insert_constant(value, i, newcode, newconsts) 

if verbose: print "new folded constant: %r(%d]" % (value, pos) 

i +- 3 

codestr = join(map(chr, newcode)) 

codeobj = type(co)(co.co_argcount, co.co_nlocals, co.co_stacksize, 

co.co_flags, codestr, tuple(newconsts), co.co_names, 
co.co_varnames, co.co_filename, co.co_name, 
co.co_firstlineno, co.co_lnotab, co.co_freevars, 
co.co_cellvars) 

return type(f)(codeobj, f.func_globals, f.func name, f.func_defaults, 

f.func_closure) 

«fn«ffl_make_constants 
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# a a 

_insert_constant = _make_constants(_insert_constant) 

_make_constants = _make_constants (_make__constants) 

import types 

@_make_constants 

def bind_all(mc, builtin_only*False, stoplist*( ), verbose=False): 

11 n n 

try: 

d = vars(mc) 
except TypeError: 
return 

for k, v in d.items( ): 

if type(v) is types.FunctionType: 

newv - _make_constants(v, builtin_only, stoplist, verbose) 
setattr(mc, k, newv) 

elif type(v) in (type, types.ClassType): 

bind_all(v, builtin_only, stoplist, verbose) 
@_make.constants 

def make_constants(builtin_only=False, stoplist* l ], verbose=False): 

. 

ft +a si jh ft ft* nr t m ft 

M II II 

if type(builtin_only) — type(types.FunctionType): 

raise ValueError, 'must CALL, not just MENTION, make_constants' 
return lambda f: _make_constants(f, builtin_only, stoplist, verbose) 


ttife 

*«»B+ optimize.py, Python «J 

sys.path make constants 

-ta*. a^a»fi5firrandom.sainpleM-'M:»r*ai. 

import random 
import optimize 

@optimize.make_constants(verbose=True) 
def sample(population, k): 

if not isinstance(population, (list, tuple, str)): 

raise TypeError('Cannot handle type', type(population)) 
n = len(population) 
if not 0 <= k <= n: 

raise ValueError, "sample larger than population" 
result = [None] * k 
pool = list(population) 

for i in xrange(k): # inrariant: non-selected at [d,n-I] 
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(n-i)) 


j = int(random.random( ) * 
resultfi] = pool(j] 
pooltj] = pool [n-i-1 ] # £&& 

return result 

(-#9Mir. initfeifcfngsg, 

131). 


'isinstance' -> <built-in function isinstance>[6] 

•list* -> <type 'list^I?] 

'tuple' -> <type 'tuple'>[8] 

'str' -> <type 'str'>[9] 

'TypeError' -> <class exceptions.TypeError at 0x402952cc>(10] 

'type' -> <type 'type'>(ll] 

'len' -> cbuilt-in function len>(12] 

'ValueError' -> cclass exceptions.ValueError at 0x40295adc>[131 
•list' -> ctype 'list'>(7] 

'xrange' -> <type 'xrange'>(14) 

'int' -> ctype 'int’>ll5] 

'random' -> cmodule 'random' from '/usr/local/lib/python2.4/random.pyc'>[16] 
new folded constant: (ctype 'list'>, ctype 'tuple'>, ctype 'str'>)[17] 
new folded constant: cbuilt-in method random of Random object at 0x8198530(18] 

ttHWt+ optimize.make constants ZJg, 

samplc(range( 1000), lOOtfgltf 287ps, ffi#Python 2.4 

pw »»« uhb * 333 iu . mst, 

m-ws python 

tfc#n_len=len, 

ffi jen ic n .ymvtttjj&im# 

ie. *a, saa# 

ratwt. 

ifr®: (fold) 

sttn*. sample 

random.random. m#*7GfflJ!iJ##££X for in 


«tftSS«7C^ 
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fHg'nJ'K $n for x in (‘a’, ‘b\ ‘c’). 

^TBUgfr “dis.dis(sample)” 

ffess&ltffi. 

SP*^;®{£^—optimize.bind_all(sys.modules[_ 

_name_]), #^**^#»*J§-***. &4gH«fW£M. 

*W»tJS. If BH 4 Class theclass 

optimize.bind_all(theclass) 0 fill 

f#3i#»W#builtin_only«S^True, &#, 

£g» (Allen). ## (iPIndexError), BIX* True ft False &#&&#*). IS 

stoplist f$A. 

H9IJ8. 

a«4W*ftt* Python 2.4 «t»WajB, Python 2.3 £ 

*S. 4 Python 2.3 «f», 2.4 W»fi5ffi@decorator. #7 

i«F Python 2.3, 4ft**_make_constants?f*tfK«^?F 

*MT*J«. ttJgftj^Wftii+ttdeffaWJW^iJg. «I±f=make_constants(f)„ JH 
aa-'fel, Python 2.4*.- Python 2.4 5ft 

Python 2.3 T5if?M7-*m*ffflM*0, Bfffiffi fcfcT Python 2.3, 2.4 

**»» 

Library Reference ft Python in a Nutshell opcode 


20.17 m^TCiUlta 

Michele Simionato, David Mertz* Phillip J. Eby, Alex Martelli, Anna Martelli 
Ravenscroft 

»*m,^^***. jjfeA, 
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u k*’ mum — 

fe-s-w. *£»%*#&£. 6t±^m 

l iKR-^mm inspect.getmro »g», 

* fo±#2.3 
try: set 

except NameError: from sets import Set as set 

# 4*#£*±:*:#g*£ 

import types 

def uniques(sequence, skipset): 
for item in sequence: 

if item not in skipset: 
yield item 
skipset.add(item) 
import inspect 

def remove.redundant(classes): 

redundant = set([types.ClassType]) 
for c in classes: 

redundant.update(inspect.getmro(c)[1:)) 
return tuple(uniques(classes, redundant)) 

remove_redundantef3», (»£ 

-+s*w*weu«aa**fc*»#;£ttrt;fcj§aAtt*tt5c*). 

“memoization" BftUt: 

memoized_metaclasses_map - { ) 

def get.noconflict metaclass(bases, left_metas, right_metas): 

metas - left_metas + tuple(map(type, bases)) + right_metas 
needed_metas - remove_redundant(metas) 

try: return memoized_metaclasses_map[needed_metas) 
except KeyError: pass 

# compute, memoize and return needed conflict-solving meta 

# it#, memoize 

if not needed_metas: # "&■» W# 

meta - type 

elif len (needed_metas) == 1: # 
meta = needed_metas[0] 
else: I 

for m in needed_metas: 

if not issubclass(m, type): 

raise TypeError( 'Non-type root metatype %r’ % m) 
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metaname = +■ ''.join([m. _name_for m in needed_metas ] ) 

meta = classmaker( )(metaname, needed_metas, { }) 

memoized_metaclasses map[needed_metas) = meta 
return meta 

def classmaker(left_metas=( ), right_metas=( )): 
def make_class(name, bases, adict): 

metaclass = _get_noconflict_metaclass(bases, left_metas, 
zight_metas) 

return metaclass(name, bases, adict) 
return make_class 

ii-t-intemal_get_noconflict_metaclass gKc, 

classmaker ft £PJ * T ft fit H M Sill fi ft (mutually 

recursive). ((Pff; get_noconflict metaclass 

meta = type(metaname, needed_metas, { )) 

m “*pbw". 

redundant ^IBMt&ft7£?£. types.ClassType. &|SLh, A^ftfWEsZ 

llE&'f''noconflict.py , ffelflRIlEJUT nonconflict,classmaker, nJiS 

Ksm-wwa#, 

as*#, ««*#3teiiifti#ajut 

»HS? 


Wife 

*»*«#»«*: &w^raa:5e#ft#fii*. «- 

>» class Meta_A(type) : pass 
• • • 

>» class Meta_B (type) : pass 
• • • 

»> class A: __metaclass__ = Meta_A 
• • • 

>» class B: __metaclass _ = Meta^B 
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»> class C(A, B) : pass 

Traceback (moat recent call last): 

File "<atdin>", line 1, in ? 

TypeError: Error when calling the metaclaaa bases 

metaclass conflict: the metaclass of a derived class must be a 
(non-strict) subclass of the metaclasses of all its bases 
»> 

python 

mu, Meta_c, 

^45: Ira R. Forman ftl Scott H. Danforth Putting Metaclasses to Work: A New 

Dimension in Object-Oriented Programming (Addison-Wesley) 0 

Python Meta_C 0 Python ftTypeError 

mm#*, 


»> class Meta_C(Meta_A, Meta_B) : pass 
»> class C (A, B) : _ _metaclass_ _ - Meta_C 

nonconflict.py XtitAmj Python 6<J sys.path 

+, a*4Mti»raiaaaiBiwft«'*wc*T. $nT: 

»> import noconflict 

»> class C(A, B): __metaclass__ - noconflict.classmaker( ) 

M nonconflict.classmaker T—4"®®* ^ Python iSHflJlfciSjlft&t* 

“ea^nKSHTc***, ©sp**ra 

m -■^a»^W*W__metaclass__*tt8UtfffiIfMB««W*B. HM6IMJ#* 

(name, bases, diet) Python 

7caj+awsai*ift*w«^»JW»Afc. 

nonconflict.py (Stiffly “memoizing" &;£, XifT—. 

ms., 

»> class D(A): _metaclass_= Meta_B 

Traceback (most recent call last): 

File '^stdinV, line 1, in ? 

TypeError: Error when calling the metaclass bases 


mi 
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metaclass conflict: the metaclass of a derived class must be a 
(non-strict) subclass of the metaclasses of all its bases 

>» class D(A): __metaclass__ = noconflict.classmaker((Meta_B,)) 

David Mertz, MWffflT, «*J«7 

Philip J. Eby #Ji i ti£ l t , ?£int S.^o Alex Martelli #1 Anna Martelli Ravenscroft ^ 

tfcjn. 

—®#Tnf§tl£JL, (nontype metatype root) (#n Zope 2 4’WIBW 

ExtensionClass). "I 

Philip J. Eby &5 PEAK $£,£( http://peak.telecommunity.com/, PEAK fiE$: W 
peak.util.Meta 

»«#4 

Ira R. Forman -ft! Scott H. Danforth u f W Putting Metaclasses to Work: A New Dimension 
in Object-OrientedProgrammingx Michele Simionato fftX* , “Method Resolution Order", 
http://www.python.Org/2.3/mro.htmU 
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